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ABSTRACT
The Mississippi River has undergone at least seven cyclic avulsions during the Holocene epoch.  The 
latest avulsion, down the Atchafalaya River into the Gulf of Mexico, has produced two bayhead deltas 
prograding into Atchafalaya Bay.  The Wax Lake Delta, typical of other Mississippi sub-deltas, has a 
natural anastomosing channel pattern.  In contrast,  the Atchafalaya Delta, situated in the eastern side of 
the Bay, has experienced sporatic and limited growth due to the dredging of a navigation channel below 
natural depth.  Channel bifurcation, and sediment transport processes and responses, were investigated 
in the Wax Lake Delta, using channel fl ow velocities, suspended sediment concentrations, cross-channel 
bottom profi les, and short push-core stratigraphy during fl ood and non-fl ood conditions.  
Center channel fl ow velocities averaged 2 to 2 1/2 times higher during fl ood conditions than 
during non-fl ood conditions.  Velocities maintained near constant values from proximal to distal, then 
decreased near distributary channel mouths.  Cross-channel fl ow velocities reached a maximum above 
the thalweg.  During non-fl ood conditions, fl ow velocities, inversely proportional to tidal fl uctuations, 
were greatly reduced during strong southerly winds; however, tidal and wind infl uences were negated by 
fl ood condition fl ow velocities.  
Homogeneous suspended sediment concentrations of coarse silt to very fi ne sand (mean grain 
size) were found throughout the system, indicating well-mixed, turbulent fl ow.  Suspended sediment 
concentrations were up to 20 times higher during fl ood than during non-fl ood conditions.  Most calculated 
boundary shear stresses were greater than critical boundary shear stresses, indicating little deposition 
was occurring in distributary channels during sample collection.  Bedload sediment size remained near 
constant throughout the system in all samples from proximal to distal end,  indicate sediment moves 
effi ciently through the deltaic system with very little grain size fractionation in suspended or bedload 
sediments.  Downstream sediment fl uxes vary directly with velocity.  Thus, the thalweg transports the 
highest volume of sediment per unit time even though the sediment concentrations per unit volume are 
homogeneous.  Sediment deposition per unit time is greatest at the distributary mouth channel thalweg, 
where velocities slow, creating a distributary mouth bar and subsequent channel bifurcation.  This process 
has been termed sediment fl ux controlled deposition.
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INTRODUCTION
This study focuses on the present-day depositional processes occurring in Atchafalaya Bay, Louisi-
ana, specifi cally from water and sediment issued from the Wax Lake Outlet (Figs. 1 and 2).  The Wax 
Lake Delta has prograded into Atchafalaya Bay through the process of distributary mouth bar formation 
and subsequent channel bifurcation and elongation.  Thisstudy investigates the mechanics of present 
depositional processes, which are fundamental to delta building in fl uvially dominated prograding river 
systems.  At present, the Atchafalaya River discharge accounts for the controlled release of 30% of the 
Mississippi River fl owing from the Old River Control Structure, plus the entire discharge of the Red 
River.  The total discharge down the Atchafalaya River averages approximately 50% of the discharge 
and over 60% of the suspended load of the Mississippi (Mossa and Roberts, 1990), giving the system 
substantial depositional potential.  
This investigation is signifi cant for at least two reasons.  First, deltas building from waters of the 
Atchafalaya River represent the fi rst historical process and response observation of a Mississippi River 
avulsion and delta locus change, a process responsible for forming the major portion of coastal Louisiana 
(Frazier, 1967; Roberts et al., 1980).  The Wax Lake Delta provides an opportunity to analyze the 
development of a Mississippi Bayhead delta.  Secondly, the naturally occurring depositional processes 
building the Wax Lake Delta result from a man-made waterway.  The knowledge gained through study of 
these process and response features will add signifi cantly to the understanding of sedimentation and land 
building capabilities from crevasse splays.  Previous studies conducted on the adjacent Atchafalaya Delta 
(van Heerden, 1980, 1983) indicate different growth patterns than those witnessed in Wax Lake Delta, due 
to differences in their usage.  The Wax Lake Delta has grown naturally with little anthropogenic infl uence 
from dredging.  In contrast, the Atchafalaya Delta’s main distributary channel has been regularly dredged 
to an unnatural depth, allowing sediment bypass beyond the bounds of the delta (van Heerden, 1983).  
The objectives for the present study of the Wax Lake Delta were twofold:
1. identify hydrologic changes that occur from proximal to distal ends of the delta and across 
distributary channels.
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2. analyze these changes to characterize depositional processes at distributary mouths.                   
Direct measurement of key fl ow energy components observation and interpretation of hydrologic and 






















 Figure 2.  Lower Atchafalaya Basin.  Modifi ed from USGS aerial photographs, 1991.
LITERATURE REVIEW
Deltaic Geology  
The term “Delta” is derived from the ∆-shape of the Nile Delta as described by Heroditus 
(Nummedal, 1982).  Wright (1978) defi nes a delta as “any accumulation of river-derived sediments 
located at or immediately adjacent to the source stream.”  Deltas form mainly on the trailing edge 
of continents (Inman and Nordstrom, 1971) and deltaic facies account for a large percentage of the 
sedimentary rock of geosynclines on passive margins (Nummedal, 1982).    Delta morphology clas-
sifi cation has been described as a function of the combination or dominance of wave, tide, and river 
power (Galloway, 1975). The interaction between a fl uvial system’s sediment input and the marine 
processes available to rework and redistribute these sediments determines whether a delta assumes a 
lobate, elongate, or linear shape (Fisher et al., 1969; Galloway, 1975).  Fluvial dominance, with adequate 
sediment supply to build a low profi le deposit into a receiving basin, overwhelms wave power and 
prevents signifi cant sediment reworking (Wright and Coleman, 1973). 
Splay Classifi cation
Smith et al. (1989) studied deposition in active and abandoned crevasse splays in the Cumberland 
Marshes of East Saskatchewan, describing and defi ning three stages of an avulsion.  A stage I splay, 
dominated by sheet fl ow, builds lobate sand bodies as diverted water and sediment overwhelm the 
adjacent fl ood basin and represents the initiation of an avulsion.  A Stage II splay, the anastomosing 
stage, is described as approaching an approximate balance between rates of new channel development and 
abandonment of old ones.  This stage continues as long as new fl ood plain is available for deposition.  As 
available fl oodplain becomes agraded, a Stage III crevasse splay develops.  This stage, referred to as the 
reversion stage, results in the abandonment of channels and the concentration of fl ow into fewer, larger 
channels that produce an isolated stringer sand body geometry.  This reversion stage fi nally matures 
into a single channel stage, completing the avulsion cycle and initiating a new alluvial ridge. Striking 
similarities can be drawn between the three stages of avulsion described by Smith et al. (1989) and the 
depositional patterns and morphologies found in the Mississippi system.  The remnants of anastomosing 
patterns and inactive streams are present throughout the lower Mississippi River fl oodplain representing 
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examples of the different crevasse splay stages (Welder, 1959) .  The modern Balize Delta, with three 
large fi nger-like channels (Fisk, 1961), represents the maturing (reversion) stage in which near maximum 
fl oodplain aggradation has occurred. The anastomozing pattern found in the Wax Lake Delta represents 
a hydrologically effi cient stage II splay with available aggradation space and is consistent with the 
Atchafalaya gradient advantage over the Balize system.  The Atchafalaya Delta, located adjacent to the 
Wax Lake Delta, has a limited delta growth pattern due to regular dredging of the main channel (van 
Heerden, 1983) and shows consistencies with an early stage III avulsion.  The artifi cial channelization due 
to dredging likely simulated the reversion stage by concentrating fl ow into fewer channels.  
Modern Mississippi System
The Mississippi River supplies approximately 500 million tons of sediment annually to the Gulf 
Basin, an order of magnitude greater than all other Gulf rivers combined (Winkler, 1991).  An avulsion 
is thought to occur when down-channel slope is reduced to some threshold, allowing fl ood waters to 
irreversibly enlarge an existing crevasse splay or a random topographic low (Slingerland and Smith, 
1998).  The Mississippi River has poised itself for an avulsion down the Atchafalalaya River (Fisk, 1952; 
Roberts, 1980). The modern Balize, the type delta for a river-dominant regime (Galloway, 1975), has built 
onto the edge of the continental shelf, forming a bird-foot morphology, consisting of three main channels 
prograding into the Gulf of Mexico.  Fisk (1961) described the sand reservoir geometry created by this 
phase of fl uvially dominant deposition as bar fi nger sands.  
Scruton (1960) defi ned deltaic environments as a function of sediment source, transport processes, 
and their intensities and rates of deposition.  The formation of the Wax Lake and the Atchafalaya Deltas 
are considered a continued evolution of the Holocene Mississippi Delta system (Fisk, 1952; Schlemon, 
1972; Roberts, 1980; van Heerden, 1983); therefore, the modern Balize and the infantile Atchafalaya 
Deltas share a near identical sediment source.  The fl uvial and marine infl uenced processes and intensities 
of the Balize and the Atchafalaya deltas are also very similar.  Both systems share a common drainage 
basin  with the exception of the Red River, which empties exclusively into the Atchafalaya River.  The 
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Figure 3.  Mississippi River stage at Baton Rouge, Louisiana, July 1999-July 2001. US Army Corps of 
Engineers hydrologic data.
Figure 4.  Atchafalaya River stage at Melville, Louisiana, July 1999-July 2001. US Army Corps of 
Engineers hydrologic data.
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regime (Figs. 3 and 4).  In addition, the two rivers share identical sediment grain size and suspended 
sediment concentration (van Heerden, 1983; Mossa, 1988).  
Suspended Sediment
During high fl ood years, suspended sediment peaks precede maximum discharge but during low 
fl ood years maximum discharge and suspended sediment concentration nearly coincide (Mossa, 1988).  
Silt and clay sized particles in suspension show a strong nonlinear relationship with discharge, but sand 
shows a linear relationship with discharge in upstream stations of the Mississippi near Simmesport, 
Louisiana.  In the lower reaches of the Mississippi, near the Gulf of Mexico, silt and clay size, as 
well as sand size particles in suspension, show a more linear relationship with discharge (Mossa, 1988).  
Variability in suspended sediment concentrations in a deep tidal channel of large estuary in Monukau 
Harbour, Malayasia, show a similar relationship where a linear relationship is present between fi ne 
suspended sand transport and channel stream velocity.  In constrast, silt and clay size particles reached 
a peak with ebb fl ow movement from surrounding tidal fl ats, thus implying a perched turbid water mass 
surrounding intertidal fl ats.  The silt-clay turbid water mass is believed to be created by wave energy 
present in intertidal areas at periods of high tide (Green et al., 2000).  Similar results were found in a 
suspended sediment study in Fourleague Bay, Louisiana.  High winds from winter storm passages were 
correlated to high suspended sediment concentrations and fl ux, indicating wave energy re-suspension of 
fi ne silts and clays from adjacent marshes (Wang et al., 1995; Perez et al. 2000; Walker and Hammack, 
2000).  
The Atchafalaya System
The Atchafalaya River fl ows through the Atchafalaya Basin, bound by alluvial ridges of Bayou 
Teche to the west and south, and the Mississippi River and Bayou LaFourche to the east (Fig. 2).  The 
Atchafalaya River was recognized as a distributary of the Mississippi River as early as 1500s, but it 
remained an insignifi cant stream until the 19th century (Fisk, 1952).  Anthropogenic changes near the 
confl uence of the two rivers contributed greatly to its gain in effi ciency and increased capture of Missis-
sippi fl ow.  Most signifi cantly, log jams along the course of the Atchafalaya were removed to increase 
its capacity as a navigation route (Fisk, 1952).  In 1831 an artifi cial channel between the Mississippi 
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and Atchafalaya River was created to allow trans-river navigation (FitzGerald, 1998).  This particular 
hydro modifi cation came to be known as Old River and created a much shorter and more effi cient path 
for Mississippi discharge down the Atchafalaya River to the Gulf of Mexico.  The US Army Corps of 
Engineers recognized that increased Atchafalaya stream capture of the Mississippi River represented a 
possibly imminent and irreversible avulsion.  If fl ow was to be maintained in suffi cient quantities in both 
rivers, then signifi cant and expensive infrastructure changes would be needed along the path of both river 
systems. In 1963, to respond to this threat, the US Army Corps of Engineers built a control structure at the 
confl uence of the two rivers to limit Mississippi discharge down the Atchafalaya River to 30%.
From early stages of piratized Mississippi River fl ow down the Atchafalaya River course, the basin 
has been fi lling with sediments in a down-dip direction towards the Gulf of Mexico (Roberts, 1980; 
Tye and Coleman, 1989).  Grand Lake and Lake Fausse Pointe, both within the Atchafalaya Basin, 
contain lacustrine deltas that began forming around 1917 (Fisk, 1952).  Silt and clay dominated the 
sediment issuing from the mouth at Atchafalaya Bay until the mid 20th century, when the lakes and bays 
of the Atchafalaya Basin began to reach depositional capacity (Roberts, 1980). The increasing sediment 
load down the Atchafalaya River eventually formed several elongate distributary channels within the 
basin’s lakes, created through multiple bifurcations around sand-rich lobate deposits.  This lacustrine delta 
building process resulted in the construction of effi cient channels capable of delivering silt and sand size 
sediments to Atchafalaya Bay (Tye and Coleman, 1989).
In 1973, an unusually high and long fl ood discharge period created subaerial delta lobes in the 
eastern side of Atchafalaya bay.  For three consecutive years from 1973, above average Mississippi River 
discharges created well-developed distributary mouth bars and distributary channels at the mouths of both 
the Lower Atchafalaya River (LAR) and the Wax Lake Outlet (WLO) (Roberts, 1980) (Fig. 3).
The Wax Lake Outlet 
The Wax Lake Outlet is a man-made channel, extending from the southeastern corner of Six Mile 
Lake to the western side of Atchafalaya Bay (Fig. 2).  Constructed in 1941 as a fl ood control channel, 
the WLO provided an effi cient and shorter path for Atchafalaya discharge to fl ow to the Gulf of Mexico 
(Latimer and Schweitzer, 1951; FitzGerald, 1998).  The “project fl ood” is a management plan designed 
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to divert river water and inhibit fl ooding in metropolitan regimes during a 200-year fl ood event.  This 
artifi cial crevasse splay of the Atchafalaya River was initially designed to carry 20% of the discharge 
for the project fl ood of 1.5 million cubic feet per minute (42,450 cubic meters per minute; FitzGerald, 
1998) and had a path  21km (13 mi) shorter to Atchafalaya Bay than the Atchafalaya River (Schlemon, 
1975).  This signifi cant gradient advantage caused increased fl ow down the artifi cial Wax Lake Channel 
to approximately 30% of total Atchafalaya fl ow, while simultaneously decreasing LAR discharge.  To 
prevent increased WLO capture of the Atchafalaya River, the USACE completed the construction of a 
weir in 1988 above the entrance to Six Mile Lake.  This control structure accomplished its designed 
function, but it also severely limited sediment delivery to the Wax Lake Delta.  The weir was removed in 
1994 due to increased fl ood potential around Morgan City, Louisiana. 
Atchafalaya System Deltas
The Atchafalaya and the Wax Lake Deltas, building into the shallow, semi-isolated Atchafalaya Bay, 
are fl uvially dominant with regular seasonal fl ood and non-fl ood periods (Fig. 2).  Both deltas are forming 
lobate, prograding sand bodies typical of other sub-deltas in the Mississippi complex (Fig. 5).  The Wax 
Lake Delta has been allowed to build naturally into Atchafalaya Bay with little anthropogenic pressure.  In 
contrast, the adjacent Atchafalaya Delta has a regularly dredged navigation channel, promoting sediment 
bypass and restricting natural delta growth (van Heerden, 1983).  These two deltas are building over 
the oldest Holocene deposits left from the modern Mississippi deltaic complex.  Radiocarbon dates of 
coastal peats associated with this Holocene deltaic system reveal an average age of 7000-7200 years 
before present (bp) (Coleman, 1966).  Approximately 4000-5000 years bp, the Maringouin or Sale-
Cypremort Mississippi River delta was actively depositing sediments in the area (Coleman, 1966). Until 
the most recent delta building event, Bayou Black sediments of the Lafourche-Mississippi delta deposited 
a signifi cant sediment volume 1500 years before present in Atchafalaya Bay (Roberts, 1980). 
Some important studies have been conducted on the sedimentation processes in the Atchafalaya 
System.  Van Heerden (1980, 1983) documented two separate subaerial processes as direct contributors to 
delta building.  Subaerial expression in Atchafalaya Bay was fi rst noted in 1973 (Roberts, 1980).  Channel 
elongation and bifurcation was the dominant process during the heavy fl ood years between 1973 and 
10
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Figure 5.  Wax Lake Delta transect loctions.  Modifi ed from USGS aerial photographs (1998).  T=transect
Shaded areas represent subaerial lobe deposits.  Bell Isle is underlain by a salt dome.
1975.  This phase of delta growth occurs as channels extend themselves seaward due to increased river 
effl uent during high fl ow conditions.  As the channels empty into the unconfi ned bay, stream velocity 
dramatically decreases, causing the deposition of suspended silt and fi ne sand (Roberts, 1980).  The 
resultant mid-channel bar tends to split the fl ow into two smaller channels, which extend seaward to create 
bifurcations of their own.   During the low fl ow years, particularly noted after 1976, channel abandonment 
and lobe fusion dominated the land-building process (van Heerden, 1983).  
A channel bifurcation often results in one channel dominating the other.  As the dominant channel 
maintains its competency and ability to elongate seaward, the less dominant channel loses fl ow effi ciency 
and undergoes a reduction in cross-sectional area, often resulting in abandonment (van Heerden and 
Roberts, 1988).  As a result of abandonment, the channel infi lls and fuses the two adjacent delta lobes 
to create one large lobe. These processes were also observed by Welder (1959) while conducting studies 
of sedimentation processes in several Mississippi sub-deltas.  In addition to lobe fusion, land builds as 
sediments accrete on the upstream side of a delta lobe.  In essence, the abandoned channel continues 
to fi ll.
Previous studies in the Atchafalaya System and also in several Mississippi subdeltas have docu-
mented and described processes occurring within this prograding delta environment.  Quantitative studies 
on the forces that control channel bifurcation and distributary mouth bar formation are still needed.  
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METHODOLOGY
Experimental design for this study was based on the best approach to determining how channels 
bifurcate.  Flow conditions change laterally and longitudinally in a channel as well asthrough time, 
and it is these variable changes that contribute to the formation of distributary bars and cause channel 
bifurcation.
Fundamental properties that affect energy changes in a sediment- bearing body of water include 
sediment grain density, fl uid density, gravitational acceleration, grain diameter, channel fl ow velocity, 
channel depth, and fl uid viscosity.  Direct measurement of stream fl ow velocity, depth, temperature, 
salinity, suspended sediment concentration, sediment size and distribution, and sediment composition 
were used to evaluate proximal to distal and cross-channel fl ow energy changes of several distributaries  
of the Wax Lake Delta.   Sediment composition, based on maturity, was assumed to be quartz.    
Fluid properties (density and viscosity) are both a function of temperature and salinity and were 
adjusted based on in situ measurements.  Sediment transport was also evaluated based on fl ow regimes 
that were classifi ed as laminar, transitional, or turbulent using Reynolds numbers (Re):
Re = ρνd/µ                                                               (1)
where ρ = fl uid density in g/ml,  µ = dynamic fl uid viscosity in N-sec/m2, , and ν = channel fl ow velocity in 
cm/sec, d = average fl ow depth in cm for open channel fl ow conditions ((Dingman, 1984; Fetter,1994).
 Similar methods have been used to study active sedimentation processes by others ( Green et al., 
2000; Perez et al., 2000; Staub et al., 2000; Walker and Hammack, 2000; Hughes, 2002).
Channel Morphology
Sampling sites were chosen by creating cross-channel profi les in several locations from the proximal 
to the distal end of the delta.  Channel bathymetry was assessed from a small boat using a Sitex paper 
depth recorder with a stern mounted transducer, a timer, and a global positioning system (GPS) receiver 
with a differentially corrected signal. These channel morphology profi les reveal cross-stream attributes, 




























Figure 6:  Typical transect sample scheme.  Method: 1) Create cross-channel profi le using time-distance-
depth data.  2)  Interpret and select potential high and low energy sample locations from channel shape.  3) 
Sample at depth intervals of 0.05, 0.5, and 0.95 of total sample depth.  4) collect stream velocity, salinity, 
temperature, and suspended sediment samples at perscribed sample intervals.  5)  Collect a short sediment 
push core at each sample site location.
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relative cross-channel fl ow energy changes.  Samples were collected during non-fl ood conditions on 
May 24 through May 31, 2000, and during fl ood conditions on February 25 through February 27, 2001 
(Fig. 6). 
Profi les were produced by starting from the west side of a given distributary channel and driving the 
boat perpendicular to the channel axis at a constant speed.  At the start of each profi le, a GPS waypoint 
and electronic sounding marker were simultaneously established to mark the initial boat position and the 
water depth at that position.  As the boat crossed the channel, additional GPS waypoints and sounding 
markers were made every 30 seconds until the channel was traversed.  A fi nal marker set was made at 
the east-end of the cross-channel profi le.  Twenty-fi ve profi les throughout the delta were produced in all, 
and fourteen of the twenty-fi ve were chosen for further analysis based on location and morphological 
features  (Appendix I).  The original analog bottom profi le trace was converted into an electronic fi le 
by determining distance between each GPS waypoint for a given profi le, then dividing each waypoint-
to-waypoint distance into four to six segments.  Depth of water was determined from the original 
trace at each segment.  Depth-to-prominent bottom features between segments was measured and its 
inter-segment position was interpolated.  The depth-distance coordinates for each bottom profi le were 
graphed in a computer spreadsheet program and compared to the original profi le trace for accuracy.  
Start-of-line and end-of-line coordinates for each of the 14 chosen profi les were transferred onto an 
aerial photograph of the Wax Lake Delta using geographic information system, (GIS) technology (Fig. 
3).  To determine error, GPS coordinates were recorded as a calibration reference at the Wax Lake 
Delta Wildlife Management Area sign for a total of six sets.  Maximum error between all coordinates 
was 4.92 meters. 
Stream Flow Velocity, Temperature, and Salinity
Stream velocity was measured at 0.95, 0.5, and 0.05 of maximum sample site depth (hs) using a 
FlowprobeTM stream velocity measuring device extendable to 5 meters.  Attached to the shaft of the 
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FlowprobeTM just above the impeller, the transducer of a YSITM 30 measured salinity and temperature at 
the same discrete depth that the velocity was measured. 
Sediment Sampling
Depth to sediment-water interface at each sample site was measured using a sounding pole.  All 
discrete depth measurements were fi eld labeled “a”, “b”, and “c” from top to bottom (Fig. 6).  Suspended 
sediment samples were collected, using a Niskin Bottle, at 0.95 hs, 0.5 hs, and 0.05 hs, then poured directly 
into a 500-ml Nalgene plastic bottle. Uniform sample size simplifi ed concentration calculation; thus, all 
samples were 500 ml ± 10% to account for samples fi lled above the shoulder of the Nalgene bottle.  
The samples were stored in a locker chilled to 2∞C to prevent algal growth until analyzed for grain 
concentration and size distribution.  
Grain size distribution was determined by using an Accusizer  770A particle sizing system.  This 
system uses laser light obscuration technology.  Each particle passes through a narrow water column past 
a focused laser beam.  The light obscured by each particle is taken to be relative to its grain size; therefore, 
the analyzer uses a series of algorithms to create an ASCII fi le output. Accusizer  data fi les contained 256 
separate size differentiations ranging from 1.0 to 1000µm.  Standard grain size sets of 2.019, 5.01, 9.685, 
and 49.5µm were analyzed to check system accuracy.  Analysis produced 5.3%, 4.6%, 5.6%, and 11.7% 
error, respectively, based on standards.
Non-fl ood suspended sediment samples were homogenized, then sieved through a pre-weighed 
0.45µm fi lter.  Each fi lter-sediment sample was then dried at 60∞C and re-weighed.  Sediment weight 
was derived by subtracting weight of fi lter from total sample weight.  Sediment was washed from each 
fi lter with de-ionized water into a small beaker, homogenized in an ultrasonic sink, then analyzed for 
grain size distribution.
Flood period suspended sediment sample concentrations were too high to use the fi ltration method 
for weight determination.  Instead, each 500ml Nalgene  bottle fi eld sample was placed in a drying oven 
at 60∞C until the water-sediment sample size was reduced to approximately 125ml.  The sample was 
then washed with de-ionized water into a pre-weighed 250ml beaker and was dried at 60∞ C until all 
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water had evaporated.  The dry beaker weight was subtracted from the dry sediment-beaker weight to 
determine sediment sample weight.  Each sample was homogenized in an ultrasonic sink, then analyzed 
for grain size distribution using the Accusizer  model 770A particle sizing system. These data were used 
to calculate mean phi, mean graphic standard deviation, and skewness for each sample using the Folk 
analysis method (Folk, 1980).  
Sediment Cores
Push core sediment samples were collected in 8 cm diameter aluminum pipes at sample sites where 
possible.  Each core was hand pushed into the channel bottom to a depth of up to 1 meter.  Once a 
maximum depth of penetration was reached, the core barrel was fi lled with water and capped with an 
expandable rubber stopper, after which the core was extracted from the sediment.  Depth of penetration 
and core recovery length was recorded.  Sediment push cores were stored in a refrigerated locker at 2∞C 
until analysis was performed.  To analyze, each core barrel was split lengthwise on either side using a 
modifi ed worm drive circular saw.  A thin wire was used to divide the core sediment into two halves, 
then each core half was placed in lay-fl at tubing for storage.  One half of each core was archived in 
a refrigerated locker chilled to 2∞C.  The other half of each core was air dried to reveal sedimentary 
structures and other depositional attributes.  Five cores were chosen for advanced analysis using X-ray 
radiography techniques to enhance the resolution of fi ne sedimentary features (Bouma, 1969).  The upper 




Highest measured velocities were typically found above the thalweg at 0.05 hs with fl ow velocity 
diminishing with increased depth. Cross channel fl ow velocities reached maximum values above the thal-
weg, then diminishing toward accretional features, such as islands and channel fl anks.  Maximum fl ood 
condition velocities averaged approximately 2 to 21/2 times faster than non-fl ood velocities (Appendix II: 
Tables I and II). The natural topographic gradient, watershed precipitation, channel hydraulic properties, 
and downstream momentum of the Atchafalaya fl uvial system primarily infl uence channel stream fl ow 
velocities.  Secondary forces affecting stream fl ow velocities occur from a periodic diurnal tidal wave 
and episodic weather frontal passage.  
Atchafalaya Bay experiences a mixed-diurnal tidal cycle, with an average range of 30 cm.  The 
reversed fl ow gradient, produced by an incoming tide during non-fl ood periods, produces a decreased 
effl uent velocity with a graphical signal exactly 180 degrees out of phase with the tidal signal and can 
produce infl uent stream fl ow in the Wax Lake Delta (Fig. 7).  During fl ood period, fl ow velocities become 
more steady, tending to diminish the tidal signal within the delta (Fig. 8).  Winter storm passages episodi-
cally produce a rapid gradient change that strongly infl uences non-fl ood velocities.  Strong southerly 
winds tend to set up bay waters, producing a reversed gradient much like a prolonged incoming tide 
(Walker and Hammack, 2000).  These winds often persist for several days, then sharply diminish with a 
shift in wind direction from the north as a cold front passes.  Upon passage of the front, the bay water 
elevation drops sharply, producing an increased downstream gradient and a subsequent increased stream 
fl ow velocity (Fig. 9).  
Suspended Sediments                  
Suspended sediment concentration in samples collected both in fl ood and non-fl ood conditions 
typically increased slightly with depth, with highest measured concentrations found at 0.95 hs.  Fisk 
(1952) and Wells (1980) found higher suspended sediment concentrations near the bottom and suggested 
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Figure 7:  Wax Lake Outlet stage-velocity measurements at Calumet Railroad bridge, May 28-June 1, 
2000 under non-fl ood conditions.  From USGS gauge data.  Rectangles indicate sampling periods at the 

































Figure 8:  Wax Lake Outlet stage-velocity measured at Calumet Railroad bridge, February 16-28, 2001, 
under fl ood conditions.  From USGS gauge data.  Rectangles indicate sampling periods at Wax Lake 
Delta.  Dates start at time 0000.
with these samples to bias suspended sediment concentration.  Data from both periods indicate a well-
mixed system with no apparent correlation to suspended sediment concentration, sample location, depth, 
or channel stream velocity.  Samples collected during February 25-27, 2001 during a sharply increasing 
river stage were found to have concentrations up to 20 times higher than those samples collected during a 
non-fl ood conditions in late May of 2000 (Appendix II: Tables I and II). 
Mean grain size among all suspended samples was coarse silt to very fi ne sand (4.46φ- 4.79φ).  
Seasonal grain size showed a slight coarsening-downward trend in the water column in non-fl ood samples. 
The reverse was true for fl ood conditions where a slight coarsening-upward trend occurred. The average 
grain size for fl ood and non-fl ood waters indicates moderately well sorted grains throughout the system 
(Folk, 1980; Appendix II: Tables III and  IV). 
Sediment Stratigraphy
Short push cores of less than one meter were collected at each sample site to investigate recent 
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Figure 9:  Wax Lake Outlet stage-velocity measured at Calumet Railroad bridge from May 20-June 5, 
2002.  From USGS hydrologic data.
An expected depositional sequence would include (from the bottom upward) old bay bottom, prodelta, 
distal bar, distributary mouth bar and levee-overbank, and channel fi ll deposits.  The presence or non-
presence of any of these depositional facies gives some insight into recent processes. Descriptions and 
interpreted depositional environments of each core can be found in Appendix III.  Each sediment core has 
been divided into interpreted facies based on descriptions used by van Heerden (1983).  Sediment facies 
descriptions used in this text are as found below:
 Old Bay Bottom
Highly bioturbated blue-gray clays and silty clays overlain by a thick oyster shells and shell 
fragments with little to no sedimentary structures
 Prodelta
Prodelta deposits are divided into two sub-environments.  Lower prodelta deposits are made up of 
highly bioturbated brown-gray clays and silty clays containing one or two layers of shell lag 4 to 10 
cm thick.  Upper prodelta sediments consists of vertically stacked 10 cm cycles of red-brown parallel 
laminated silty clays and clays separated by 2 to 3 cm silt lenses that may contain clam shell fragments.  
A distinguishing characteristic of upper prodelta deposits is found in high lateral continuity and low 
lithologic variation.
 Distal Bar
This coarsening upward sequence varies from silty clays to coarse silt and is characterized by 
textural variable parallel and lenticular laminations.  Distal bar deposits become coarser closer to 
individual distributary mouths.  Small scale cross laminations, scour and fi ll, and deformation structures 
are common in distal bar deposits
 Distributary Mouth Bar
Distal bar facies grade upward into coarser shallower distributary mouth bar deposits.  These 
structures coarsen upwards in a series of fi ning upward cycles varying in thickness from 3 to 9 cm.  
Common sedimentary structures include cross and parallel laminated fi ne sands, silts and clayey silts, 
divided by parallel laminated silty clays.  Upper horizons of distributary mouth bar deposits often include 
up to 10cm thick layers of parallel laminated silts and clays with numerous erosional surfaces.
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 Channel Fill
Three distinct channel fi ll sequences have been documented in the Wax Lake Delta.  Small 
abandoned channels usually exhibit clayey fi ll due to the low energy depositional environment.
Channels that are undergoing aggradation and cross-channel area reduction are characterized with 
cross-laminated and starved ripple deposits.  Erosional surfaces and worm burrows are common.  Sandy 
channel fi lls of parallel and cross-laminated silty sand are interpreted as part of the lobe fusion process.
Channel Bathymetry and Morphology
In general, channels within the delta maintain an average depth of 2.5 to 3.5 meters from proximal 
to distal end, with channel depths at distal profi les averaging 1.5 to 2.5 meters.  From profi le data, cross-
sectional area and hydraulic radius were derived (Appendix I, Appendix II: Table V).  Moving in a distal 
direction, the cross sectional area of downstream profi les was typically less than its upstream counterpart, 
likely due to increased overbank fl ow and fl ow through secondary channels.  On average, cross sectional 
area per channel decreased from proximal to distal ends (Appendix II: Table V).  Hydraulic radius 
indicates the relative effi ciency of a channel by comparing the ratio of cross sectional area and wetted 
perimeter.  The larger the hydraulic radius, the more effi ciently the channel conducts water.  Proximal and 
mid-delta channels showed little decrease in hydraulic radius, but distal channels were approximately 30 
to 50% less effi cient than mid-delta and proximal channels (Appendix II: Table V).
Temperature and Salinity 
 Temperature and salinity were measured at the same discrete depths as velocity and suspended 
sediment samples.  Salinity and temperature showed little to no variation during each sampling period.  
Salinity concentrations during the non-fl ood period on May 26-31, 2000, were all 0.2 parts per thousand.  
Water temperatures during the same period varied from 25.1 to 27.8∞C.  During the fl ood sampling period 
on February 25-27, 2001, salinity concentrations were all 0.1 part per thousand.  Water temperatures 
during the same period varied from 10.5 to 12.20 C.
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ATCHAFALAYA SYSTEM SEDIMENTATION AND HYDROLOGY
 The Wax Lake delta acts as a conduit for delivery of a signifi cant amount of suspended and 
bedload sediment to Atchafalaya Bay.  These sediments have been observed to essentially bypass the 
study area and deposit seaward.  Flow energy data collected during both fl ood and non-fl ood conditions 
are suffi cient to transport the available system sediment through a network of anastomosing channels from 
proximal to distal ends of the Wax Lake delta.  
Observations were made on both a micro- and a macro-scale.  Micro-scale observations, such as 
those made at individual sample sites, help understanding of what changes occur within a particular water 
column in a specifi c channel.  Individual water column data were integrated to show cross-channel fl ow 
energy change and to correlate with cross-channel morphology.  Several cross-sections in distributary 
channels were then integrated to indicate macro-scale deltaic system changes.  Both fl ow energy and chan-
nel morphology changes are compared to gain understanding of processes that build the delta complex as 
a whole.  These micro- and macro-scale processes observed within the study area and within the adjacent 
Atchafalaya Delta are ultimately controlled by the mega-scale processes of the Mississippi River system 
and physical forces from the Gulf of Mexico.  The dominant controlling factors are sediment delivery to 
and through the delta and physical hydrologic change within the system.    
Physical Hydrology
The Wax Lake delta, as a distal member of the Mississippi-Atchafalaya system, has become the 
present locus of deposition in modern times.  The process of deposition, in simple terms,  occurs due to a 
reduction of fl ow energy below which sediment can no longer be transported.  Sedimentation within the 
Wax Lake delta is a function of boundary shear stress, which is a function of fl ow velocity.  Collected 
fl ow data indicated cross-channel and proximal-to-distal fl ow velocity changes.   Since boundary shear 
stress (T0) is a direct function of fl ow velocity, it is both implied and quantifi ed that T0 variations 
correlate to fl ow velocity changes (Fig. 10).  Flood and non-fl ood variations in T0 occur due to seasonal 
fl ow velocity changes.  Flood stream velocities averaged 2 to 2 1/2 times higher than non-fl ood stream 
velocities.  Average T0 distribution also average 2 to 2 1/2 times higher during fl ood conditions.  Critical 
boundary shear stress (T0c) is defi ned as that value of T0 where deposition can just start to occur for a 
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Figure 10.  Mid-depth stream velocity correlated with boundary shear stress.  Lower graph from fl ood 
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given mean grain size in unconsolidated sediments.  In order for deposition to occur, T0 must be less 
than or equal toT0c.  Velocities in the range of 5 to 7 cm/sec would allow deposition of available mean 
sediment size (4.46φ- 4.79φ) in this system.  Most T0 calculations, during both fl ood and non-fl ood fl ow 
conditions, at sample sites within the study area  were higher than T0c.  These observations do not imply 
that no sedimentation occurs along distributary paths from proximal to distal, but is what has been shown 
in the collected data Appendix II: Tables VI and VII).  As velocities along the immediate channel fl anks 
approach zero, levee formation results from deposition along channel fl anks where fl ow velocities are no 
longer suffi cient to transport sediment.   From collected data, it is approximated that levee deposition 
occurs somewhere between the levee axis and the closest sample site (Appendix II: Table VI and VII). 
 Previous workers have documented a trend of steady increasing land growth in the Wax Lake 
Delta (Roberts and van Heerden, 1992).  This steady growth is accompanied by persistence in primary 
and secondary distributary channel location, indicating adequate fl ow energy has maintained channel 
shape and seaward elongation.  Data collected in the present study shows an overall trend of scour or 
non-deposition within the Wax Lake distributaries.  Channel depths decrease seaward as fl ow velocity 
looses scouring capability, but channel shape is maintained both in fl ood and non-fl ood conditions.  Flood 
velocities provide enough energy to elongate channels seaward into Atchafalaya Bay where deposition 
of the next distributary mouth bar begins.  Non-fl ood velocities provide enough fl ow energy to keep the 
channels open and effi cient.   
Sediment Flux
 Sediment fl ux changes occurring in the study area were observed and in general, fl ux decreases 
toward channel fl anks, and from proximal to distal within the Wax Lake Delta.  Sediment fl ux is a 
function of suspended sediment concentration and stream fl ow velocity.  Changes in either variable will 
show a change in fl ux.  Suspended sediment concentration showed no trends with other variables at 
sample sites, but instead remained relatively unchanged throughout the system for a given fl ow regime.  
In contrast, channel fl ow velocity showed reductions toward channel fl anks and in a basinward direction.  
From this, channel fl ow velocity was found the controlling variable of sediment fl ux change within the 
delta.  
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Changes in sediment fl ux cannot be used to indicate changes in deposition along the path of channel 
fl ow.  Instead, sediment fl ux can be used to gauge the amount of sediment per unit time delivered through 
a system.  As fl ow velocity decreases basinward, sediment fl ux also decreases basinward.  Less volume 
per unit time is delivered through the system even though the same sediment weight per unit volume 
exists in the system. Sediment fl ux has been shown highest over the thalweg of a given channel, which 
means more sediment per unit time is delivered to the thalweg mouth. As fl ow begins to loose competence 
basinward due to loss of fl ow velocity, deposition begins with the highest rate of deposition at the thalweg 
mouth.  As deposition initiates, grain size fractionation along the path of deposition occurs, with the 
coarser grains depositing fi rst.  As the channel fl ow begins to bifurcate around this coarser grained deposit, 
fi ner grains are shunted over the top and to the sides to fl ow around the newly formed bar.  Momentum 
of fl ow organizes around the bar to form two bifurcated channels, which organize enough competence to 
move the shunted sediment basinward.  
Flood and non-fl ood fl ow conditions produced some marked differences in sediment fl ux distribu-
tion.  Flood condition fl ux data showed more regular predictable cross-channel and seaward reductions.  
This is attributable the steady fl ow velocities that exist during fl ood conditions where meteorological 
(wind) and astronomical (tide) variations have little infl uence.  During non-fl ood conditions, episodic 
wind set-up and periodic tidal variations affect channel fl ow velocity substantially.  Maximum fl ux still 
occurs over the thalweg of the channel, but can vary dramatically within a given storm passage or tidal 
cycle (Figs. 11 and 12).  
Flux controlled deposition is likely the primary process found in any sediment-laden fl owing fl uid 
system.  As a channel moves from confi ned to unconfi ned, velocity decreases which  promotes deposition. 
Since the highest fl ux of a given channel occurs in the stream fl ow above the thalweg, the highest rate 
of deposition will occur downstream of the thalweg as stream velocity decreases suffi ciently to allow 
sedimentation.  Examples of fl ux-controlled deposition include center channel bars and islands, fl ood and 
ebb delta terminal lobes, and distributary mouth bars.  
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Figure 11.  Flood condition sediment fl ux distribution.  Shaded delta areas show approximate location of 
subaerial lobes.  Outlined delta areas indicate location of subaqueous lobes.  Modifi ed from normal and 
color infrared USGS aerial photography, 1998.
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                                                                  Key to sediment fl ux contour diagrams:
       Vertical scale = depth in meters
       Horizontal scale = channel width in meters
       Contour interval units = grams/sec-m2
Figure 12.  Non- fl ood condition sediment fl ux distribution.  Shaded delta areas show approximate 
location of subaerial lobes.  Outlined delta areas indicate location of subaqueous lobes.  Modifi ed from 
normal and color infrared USGS aerial photography, 1998.
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Wax Lake - Atchafalaya Delta Comparison
Approximately 15 km east of the Wax Lake delta, the Atchafalaya delta has built out into Atchafa-
laya Bay from discharge and sediments of the Lower Atchafalaya River.  Two deltas building into the 
same basin from the same fl uvial system provide a tremendous opportunity for comparison (Fig. 13).  
Van Heerden (1980, 1983) and van Heerden and Roberts (1992) conducted extensive research in 
the eastern half of the Atchafalaya Delta.  The western half, due to dredge spoil dumping, was not 
studied.  Signifi cant fi ndings from those studies led to the identifi cation of two dominant processes, 
namely channel elongation and bifurcation, and channel abandonment and lobe fusion.  Observations 
indicated that during major fl ood years channels tended to elongate seaward, extending subaqueous 
levees as far as the competence of the discharge allowed.  At some point seaward, as the fl ow lost 
competence, deposition occurred to form a distributary mouth bar.  This bar tended to split the fl ow into 
two smaller (secondary) channels.  During future episodic or periodic increased discharges, these two 
secondary channels again gain competence and extended themselves further seaward to form subsequent 
bifurcations.  During low fl ood years, a reduction of channel cross-sectional area was observed in almost 
all secondary channels.  Reduced hydraulic effi ciency of some channels led to loss of fl ow competence, 
resulting in increased fi ne sediment channel infi ll.  Eventually, the heads of the channels were closed off 
by the levees of a more dominant distributary channel.  
In a natural system, as aggradation space is reduced by deposition, stream fl ow concentrates 
into fewer channels and abandons smaller secondary and tertiary channels. The Atchafalaya Delta has 
two primary distributaries.  One of these two serves as a navigation channel and undergoes regular 
maintenance dredging to a depth deeper than would be naturally maintained from river discharge.  Van 
Heerden (1980, 1983) suggested that this results in signifi cant sediment bypass, which starves existing 
and potential depositional structures of land-building capabilities.  The dredging of the navigation channel 
reduces the natural, more equally distributed fl ow that would presumably exist if the majority of the 
Lower Atchafalaya discharge was not concentrated into one channel by dredging.  The net result of this 









Figure 13.  Atchafalaya Bay and surrounding coast.
60 km
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The Wax Lake Delta has not experienced maintenance dredging since the early 1980s and has 
been allowed to build naturally into Atchafalaya Bay.  The delta has extended basinward in a series of 
natural channel bifurcations.  Unlike the Atchafalaya delta, primary and secondary channels in the Wax 
Lake delta have maintained shape and competence with little to no apparent reduction in cross sectional 
area.  In addition, discharge is distributed more equitably through two main conduits of near equal cross-
sectional area, which have subsequently bifurcated into two additional channels.  The eastern bifurcation 
has resulted in two nearly equal sized channels (Appendix I:  profi le 6).  The western bifurcation produced 
two unequal sized channels with the western-most channel being approximately 20% the area of the 
eastern channel (Appendix I:  profi le 15). 
The Wax Lake Delta, building seaward from a man-made fl ood control channel, provides an 
excellent model for land-building capabilities of sediments transported by an artifi cial channel.  By 
not dredging one or more channels below the natural equilibrium depth, fl ow throughout the delta has 
been equitably distributed through several natural anastomosing channels (Fig. 14).  The persistence 
of these channels has allowed effi cient movement of sediment through a multi-channeled system for 
basinward multi-directional land-building.  In contrast, the Atchafalaya Delta has experienced limited and 
sporadic growth due to the dredging of a navigation channel deeper than equilibrium depth.  Discharge is 
concentrated into one channel, diverting fl ow from other distributary channels.  These discharge-starved 
channels loose competence and eventually fi ll.  Once fi lled, sediment delivery ceases and local subsidence 
promotes land loss.
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Figure 14.  Wax Lake Delta channel distribution.  Shaded areas show approximate location of subaerial 
lobes.  Outlined areas indicate location of subaqueous lobes.  Modifi ed from normal and color infrared 
USGS aerial photography, 1998.
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DISCUSSION
River-ocean margins strongly infl uence shoreline morphology to include land-building, sand body 
deposition and geometry, and coastal ocean productivity.  Understanding the depositional process and 
response fundamentals of such modern margins is critical to the evaluation of present mechanisms and 
analogous ancient systems.  Distributary mouth bar formation and subsequent bifurcation of distributary 
channels were studied here using sediment deposition and fl ow regime characteristics in the Atchafalaya 
System.  The suspension and re-suspension of sediments is the result of complex fl ow variations within a 
turbulent system.  Reynolds number calculations yielded results above 2000 for all sample sites, indicating 
that fl uid inertial forces dominated fl uid viscous forces and that this system is fully turbulent.
Velocities of greater than 20 cm/sec were observed in most sample locations during both fl ood 
period and non-fl ood periods.  Velocities of less than 20 cm/sec were observed near channel fl anks and 
distributary mouths, but seldom were present in a proximal channel thalweg.  All suspended sediment and 
bedload grain sizes were found to be very fi ne sand to coarse silt with a minor clay fraction.  In addition, 
suspended sediment concentration remains relatively constant throughout the system within a fl ood or 
non-fl ood event.  The inertial forces created by channel fl ow velocities greater than 20 cm/sec are capable 
of entrainment and transport of the available sediments in the Wax Lake Delta (Fig. 15).  
During this study, suspended sediment concentrations were up to twenty times higher during the 
fl ood sample period than during the non-fl ood sample period.  Mean and median grain size was slightly 
larger during fl ood (Appendix II: Tables I and II).  The short duration of the fi eld period showed no 
noticeable trends of silt-clay and sand fractions variation.
Channel bathymetry measurements indicate a reduction in channel effi ciency at the distal ends of the 
delta (Appendix II: Table VIII).  These distal areas were also the locus for distributary mouth deposition, 
based on interpreted profi le geometry and core facies analysis (Appendix I and Appendix III).  Core data 
from proximal channel beds generally indicated scouring and/or non-depositional conditions such as lack 
of sand at the core top and scoured surfaces.  In contrast, stratigraphic data at distal locations indicated 
depositional conditions, such as climbing ripples and fi ning up sequences (Appendix III).   Channel 
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Figure 15.  Hjulstrom curves showing the limiting velocities required for erosion, 
transport, and deposition of uniform material (adapted from Hjulstrom (1939))
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fl ow conditions change sharply from fl ood conditions to non-fl ood conditions, but locations of deposition 
change less dramatically between fl ood events. 
Channel fl ow velocities showed reductions towards channel fl anks and distal ends of the delta at the 
distributary mouths (Figs. 16, 17, and 18).  In times of low fl ow during non-fl ood conditions, effl uent 
fl ow stoppage or reversal due to tides or southerly winds promoted suspension deposition of the fi nest 
sediment fraction.  Waning fl ow energy, due to reduced river discharge, was recorded in sediment core 
samples as fi ning up sequences.  These depositional markers were mostly noted in overbank-levee and 
distributary mouth bar deposits.  
Data analysis indicates that grain size and density, suspended sediment concentration, and fl uid 
viscosity remain near constant for a given fl ow regime, but stream fl ow velocity shows cross channel and 
proximal-to-distal change.  Thus apparent stream fl ow energy controls sediment transport and deposition. 
Flow velocities during non-fl ood conditions were high enough to transport fi ne sands.  Flood condition 
velocities were strong enough to erode and transport very fi ne sand (Fig. 15). 
Since effl uent fl ow velocity and down-slope water surface gradient are directly proportional, gradi-
ent change affects deposition within the Atchafalaya system.  Watershed precipitation, tide, and wind 
control the degree and direction of  water surface gradient. Annual down-gradient changes are a direct 
function of watershed precipitation increasing fl uvial discharge.  Up-river fl ow momentum also tends to 
“push” the river water in areas of very low gradient.  
The diurnal mixed microtidal system found in Atchafalaya Bay has a mean range of 30 cm, which 
strongly effects fl ow velocity during non-fl ood periods.  Flow velocity changes are exactly out of phase 
with river stage measured at the Calumet Railroad bridge (Fig. 7).  Increased water level set-up produced 
by prolonged south winds within Atchafalaya Bay tends to reduce or reverse the natural downstream 
gradient and can reverse natural seaward fl ow during non-fl ood periods (Fig. 9).  During fl ood periods, 
a threshhold is reached in which tidal and wind infl uences became negligible in the face of a strong 
watershed outfl ow (Fig. 8).  
Distributary channel bifurcation has been described and documented often (Welder, 1959; van 
Heerden, 1980; Roberts, 1980; van Heerden et al., 1983; van Heerden and Roberts, 1988; Smith et al., 
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Figure 18.  Tranxect 24 cross-channel velocity (cm/sec)
1989) and is recognized as the fundamental delta building process in a fl uvially dominant prograding 
delta.  Channel bifurcation occurs when channel velocity decreases at a channel mouth, causing the 
sediment load to drop. Once a bar builds in the mouth of the distributary channel, the fl ow is forced 
to diverge around the bar.  If suffi cient fl ow energy and sediment load is available, the two channels 
organize their fl ow by building sub-aqueous levees and scouring seaward.  When the channel loosesfl ow  
competence, deposition occurs and another distributary mouth bar builds and the bifurcation process starts 
over (Welder, 1959).     
Interchannel fl ow velocity patterns in the Wax Lake Delta show distinct similarities.  Data from each 
channel indicated a maximum velocity at the top of the water column near the thalwag of the channel, 
decreasing with depth and distance from the thalweg  (Figs. 17 and18).  The product of channel fl ow 
velocity and suspended sediment concentration gives sediment transport per unit time or sediment fl ux.  
Sediment fl ux data calculations indicate that most sediment per unit time passes through the thalweg of 
any given channel (Figs. 19, 20, 21, and 22).  At the distal ends of the delta, where distributary channel 
stream velocity drops and deposition increases, more sediment per unit time will be brought to the thalweg 
mouth to form a distributary mouth bar.  This process constitutes what can be termed sediment fl ux 
controlled deposition.  Two channels eventually diverge around the bar and extend themselves seaward, 





Figure 19.  Transect 6 cross-channel sediment fl ux (g/sec-m2)























































Figure 21.  Transect 15 cross-channel sediment fl ux (g/sec-m2)
Figure 22.  Transect 24 cross-channel sediment fl ux (g/sec-m2)































































Present-day depositional processes occurring in Atchafalaya Bay, Louisiana, specifi cally on water 
and sediment issuing from the Wax lake Outlet were investigated.  The Wax Lake delta has prograded 
into Atchafalaya Bay with a series of distributary channel mouth bar formations and subsequent channel 
bifurcations, elongations and abandonment phases.  Fundamental delta building process in a fl uvially 
dominant, prograding river systems reveal important information about sediment delivery to continental 
margins.
Basic information includes the following:
1.  Channel velocities varied from proximal to distal ends of the delta and also varied in a cross-
channel direction.  Center-channel velocities maintained near constant values until nearing the distal ends 
of the delta.  Flood-condition stream velocities were found to be approximately 2 to 21/2 times higher 
than non-fl ood conditions stream velocities.  Highest measured cross-channel velocities were typically 
found at the top of the water column moving over the thalweg.  Non-fl ood condition channel fl ow 
velocities are inversely proportional to periodic tidal fl uctuations, but fl ow generally moved in an effl uent 
direction.  A strong, persistent south wind reduces, and can stop or reverse effl uent fl ow by creating a 
reversed gradient from water set-up.  During fl ood conditions, the effects of tide and wind were negated 
by effl uent fl ow.
2.  Suspended sediment concentrations showed no correlation with channel velocity or channel loca-
tion, but they showed a weak trend of a slightly higher concentrations near the sediment-water interface.  
This trend may be explained simply as collecting saltating grains with suspended load in the sample 
bottle near the channel bottom.  Suspended sediment concentration was near homogenous throughout the 
Delta for a given sample period and was up to 20 times higher during fl ood conditions.  Mean average 
suspended and bed load sediment grain size was found to range from coarse silt to very fi ne sand (4.46φ- 
4.79φ) and showed little to no fractionation trends from proximal to distal ends of the Delta. 
3.  Temperature and salinity remained constant and homogenous for any given sample period.  The 
Delta waters were found to contain 0.1 parts-per-thousand salinity during fl ood conditions and 0.2 parts 
per thousand during non-fl ood conditions.  Temperatures ranged from 25.1 to 27.8 °C during non-fl ood 
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conditions and from 10.5 to 12.2 °C during fl ood conditions.  Cooler, denser water during fl ood conditions 
meant waters were more capable of scouring and transporting sediments.  The waters measured within the 
study area were well mixed and homogenous, but some hyperpycnal fl ow conditions could conceivably 
occur seaward.
4.  The product of suspended sediment concentration and channel velocity gives sediment fl ux, or 
sediment movement per unit time.  Sediment  fl ux changes from proximal to distal end of the delta were 
directly proportional to fl ow velocties.  The sediment fl ux was found highest in the upper portion of the 
water column over the thalweg.  Since more sediment per unit time was delivered to the thalweg mouth of 
the channel, more sediment per unit time was available for deposition of a distributary mouth bar and to 
form a subsequent channel bifurcation.  This process has been termed sediment fl ux controlled deposition 
and likely controls sedimentation in other hydrologically active fi ne-grained depositional environments. 
5.  The Atchafalaya Delta and the Wax Lake Delta provide a tremendous opportunity for growth 
comparison.  The Atchafalaya Delta, with a regularly dredged navigation channel, has experienced 
limited and sporadic growth, reducing its land-building capabilities.  This is the result of simulating 
a hydrologically mature sytem by concentrating discharge through a channel dredged below natural 
equilibrium depth.  In contrast, the Wax Lake Delta, which has experienced limited dredging activities, 
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SEDIMENT ANALYSIS AND HYDROLOGIC PROPERTIES
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Table I:  Mean measurements collected May 28-31, 2000.
sample depth velocity, cm/s Conc., mg/l mean phi sed fkux,  g/sec-m
2 Re
meters 0.05 0.5 0.95 0.05 0.5 0.95 0.05 0.5 0.95
core
0.05 0.5 0.95
00-2-1 1.9 48.8 42.7 30.5 88.0 103.2 108.4 4.6 4.7 4.7 4.2 42.9 44.1 33.1 1057626
00-2-2 2.1 42.7 39.6 21.3 38.0 77.4 107.8 4.9 4.5 4.8 4.9 16.2 30.7 23.0 1022835
00-2-3 2.7 33.5 30.5 21.3 64.6 64.2 98.2 4.9 4.8 4.8 4.4 21.6 19.6 20.9 1031733
00-2-4 2.6 22.3 22.5 13.1 64.4 64.4 98.4 5.0 5.0 4.8 4.7 14.4 14.5 12.9 661358
00-2-5 1.6 11.0 6.7 9.1 61.8 58.8 57.6 4.9 4.8 4.5 6.8 3.9 5.2 200757
00-3-1 1.6 27.4 29.3 13.7 68.8 67.2 66.0 4.8 4.8 4.7 4.4 18.9 19.7 9.0 500068
00-3-2 2.5 33.5 33.8 21.0 63.4 69.8 4.9 4.9 5.0 21.2 23.6 x 955308
00-3-3 1.4 25.9 22.3 24.1 x x x x x x 3.6 x x x 413606
00-4-1 2.0 22.5 22.3 16.8 x x x x x x 5.1 x x x 513300
00-4-2 2.7 25.9 22.3 7.0 x x x x x x 5.1 x x x 797668
00-4-3 2.2 23.2 17.4 7.0 x x x x x x x x x x 581192
00-4-4 2.0 7.6 4.6 0.0 x x x x x x x x x x 173838
00-6-1 2.5 42.7 39.6 33.2 46.0 49.4 44.2 4.4 5.1 19.6 19.6 14.7 1217661
00-6-2 2.4 40.2 32.3 25.3 41.6 33.2 44.4 x x x 4.2 16.7 10.7 11.2 1100515
00-6-3 1.4 34.7 25.9 12.5 44.2 37.8 39.6 x x x 4.5 15.3 9.8 5.0 554136
00-6-4 0.8 25.3 19.5 x 41.4 40.4 x x x x 4.6 10.5 0.0 0.0 230871
00-6-5 1.8 32.0 25.9 26.8 40.8 x 39.4 x x x 4.3 13.1 0.0 10.6 657024
00-6-6 2.4 35.4 24.7 15.2 40.2 44.0 46.4 x x x 4.4 14.2 10.9 7.1 969110
00-6-7 2.2 28.3 26.2 23.5 38.0 50.4 53.4 x x x 4.9 10.8 13.2 12.5 710179
00-8-1 2.7 38.0 29.0 23.0 46.8 48.2 48.2 4.8 4.7 4.7 4.4 17.8 14.0 11.1 1170323
00-8-2 1.9 38.0 26.0 19.0 37.0 50.2 54.2 4.7 4.7 4.6 4.7 14.1 13.1 10.3 823561
00-8-3 1.3 16.0 9.0 9.0 33.8 46.8 53.0 4.8 4.7 4.8 3.8 5.4 4.2 4.8 237259
00-8-4 2.4 25.0 21.0 17.0 38.4 39.0 67.4 4.8 4.9 4.8 4.9 9.6 8.2 11.5 684400
00-12-1 1.7 36.9 34.8 28.4 65.4 64.6 88.4 4.3 4.3 4.4 4.4 24.1 22.4 25.1 715152
00-12-2 2.4 33.5 36.9 29.3 34.0 46.2 81.0 4.5 4.6 4.4 4.7 11.4 17.0 23.7 917917
00-12-3 1.0 11.3 8.2 6.4 61.0 74.2 85.8 x x x x 6.9 6.1 5.5 128667
00-12-4 1.9 18.9 11.9 10.1 64.4 56.8 36.1 x x 4.8 4.6 12.2 6.8 3.6 409613
00-12-5 1.9 15.9 8.2 5.5 56.0 39.4 x 4.8 4.9 4.3 4.8 8.9 3.2 0.0 343512
00-14-1 2.4 34.4 32.0 27.4 25.8 33.6 39.8 4.4 4.7 4.6 x 8.9 10.8 10.9 941734
00-14-2 2.4 33.5 32.0 27.4 21.6 23.8 23.2 5.3 x x x 7.2 7.6 6.4 917096
00-14-3 1.6 25.9 24.4 18.3 34.6 43.6 50.4 4.7 4.7 4.5 9.0 10.6 9.2 472692
  
  
Sample designation as follows:yy-transect number-transect sample site number-depth interval.  Field 
depth interval of  sample indicated as follows: 0.05, 0.5, 0.95 of total depth of sample site respectively.  
Re= Reynolds number.
sample depth Velocity, cm/s  conc., mg/l mean phi   sed flux, g/sec-m
2 Re
meters 0.05 0.50 0.95 0.05 0.50 0.95 0.05 0.50 0.95
core
0.05 0.50 0.95
01-8-1 2.9 91.4 74.7 58.5 460 x 740 4.44 x 4.12 4.42 421 x 433 2135208
01-8-2 1.9 91.7 86.0 62.5 520 600 540 4.09 4.41 4.45 3.34 477 516 337 1403519
01-8-3 1.4 77.7 63.4 34.1 540 560 680 4.12 0.98 4.12 4.08 420 355 232 876127
01-8-4 2.2 91.1 68.6 50.9 620 620 640 x x 4.42 3.83 565 425 326 1614499
01-15-1 3.2 95.7 51.8 39.6 800 680 880 4.71 4.19 4.39 4.21 766 352 348 2466115
01-15-2 1 58.7 37.1 12.4 740 860 820 4.57 3.90 4.43 3.36 435 319 101 472977
01-15-3 3.1 103.0 52.6 38.3 620 920 x 4.46 4.46 x 2.64 639 483 x 2571267
01-15-4 4.3 100.8 51.9 53.2 660 680 940 4.37 4.16 4.07 x 665 353 500 3489385
01-15-5 2.2 82.5 37.1 27.2 780 720 1140 3.91 4.52 4.35 3.90 643 267 310 1461091
01-17-1 3.2 110.2 68.1 39.6 600 900 860 4.69 4.00 4.57 3.87 661 613 340 2838957
01-17-2 1.2 61.2 42.0 14.8 760 860 720 3.81 4.41 4.15 3.69 465 362 107 591439
01-17-3 1.6 82.0 52.6 19.8 740 660 920 4.21 4.08 4.54 3.17 607 347 182 1056170
01-17-4 3.5 102.1 63.1 43.3 740 880 1140 4.01 4.05 4.59 3.55 756 555 493 2878525
01-17-5 1.3 58.2 38.8 16.1 720 920 860 4.57 4.42 x 4.06 419 357 138 609636
01-18-1 3.9 101.4 55.9 48.2 720 680 900 4.21 4.21 4.57 x 730 380 434 3184261
01-18-2 2.4 79.3 60.0 29.7 860 720 860 4.54 4.60 4.81 x 682 432 255 1531692
01-18-3 1.2 44.5 29.8 14.8 800 780 x 4.61 4.61 x x 356 232 x 430172
01-19-1 2 52.9 30.3 24.7 620 580 780 4.43 4.34 4.61 x 328 176 193 852389
01-19-2 1.9 54.3 26.2 23.5 660 760 840 4.33 4.00 4.09 x 358 199 197 830576
01-19-3 3.2 79.8 49.2 39.6 720 780 840 4.13 4.22 x x 574 384 332 2055139
01-19-4 2.1 67.0 45.5 26.0 600 780 740 4.84 4.12 x x 402 355 192 1133261
01-21-1 .75 x x 9.3 460 x x 4.86 x x 3.71 x x x x
01-21-2 1.9 109.9 61.8 23.5 560 760 780 4.54 4.59 x 2.94 616 470 183 1681806
01-21-3 .85 71.2 48.8 10.5 720 1020 x 4.48 4.61 x 3.06 513 498 x 487515
01-21-4 1.6 90.5 46.4 19.8 700 940 1120 4.57 4.61 4.27 3.59 634 436 222 1166193
01-24-1 1.8 54.4 34.0 22.3 680 760 800 4.49 4.55 4.47 3.47 370 258 178 788601
01-24-2 1.6 57.0 29.6 19.8 660 680 760 4.70 4.63 4.76 3.78 376 201 150 734475
01-24-3 1.1 42.7 24.1 13.6 660 660 x 4.70 4.71 x 3.49 282 159 0 377850
01-24-4 2.7 71.6 40.6 33.4 600 720 660 4.71 4.73 4.61 4.13 430 292 220 1556621
01-24-5 2.4 46.4 24.5 29.7 580 580 x 4.74 4.69 x 3.74 269 142 x 896096
01-25-1 1 19.8 11.1 12.4 x 400 x 4.27 4.31 x 3.12 x 45 x 159350
01-25-2 2.1 27.2 17.9 26.0 x 360 x 4.59 4.61 4.86 4.17 x 65 x 459933
01-25-3 1.5 22.9 22.3 18.6 x 320 340 4.29 4.68 4.82 4.18 x 71 63 276346
01-25-4 1.4 20.3 10.5 17.3 x 300 x 4.40 4.85 4.69 4.07 x 32 x 228614
Table II:  Mean measurements collected Febuary 25-27, 2001.
Sample designation as follows:yy-transect number-transect sample site number-depth interval.  Field 




Suspended sediment Mean Phi
Concentration, mg/l
Sample 0.05 0.5 0.95 0.05 0.5 0.95 Seafloor
Mean 48.5 53.1 62.2 4.8 4.7 4.6 4.6
Std dev 15.8 17.3 24.9 0.2 0.2 0.2 0.4
Flood Period
Suspended sediment Mean Phi
Concentration, mg/l
Sample 0.05 0.5 0.95 0.05 0.5 0.95 Seafloor
Mean 683.1 712.4 842.9 4.5 4.6 4.8 4.1
Std dev 88.5 184.3 173.7 0.3 0.1 0.1 0.1
Table III:  Suspended sediment grain summary.
Field depth interval of  sample indicated as follows: 0.05, 0.5, 0.95 of total depth of sample site 
respectively. 
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Sample designation as follows:yy-transect number-transect sample site number-depth interval.  Field 
depth interval of  sample indicated as follows: a-0.05, b-0.5, c-0.95 of total depth of sample site 
respectively. 
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Table IV:  Suspended sediment sample grain distribution collected May 28-31, 2000.  Non-fl ood condi-
tions.
sample # phi 95 phi 84 phi 50 phi 16 phi 5 mean phi mean   µm sorting skewness
00-2-1a 5.80 5.23 4.55 3.86 3.39 4.55 42.79 0.71 0.02
00-2-1b 5.80 5.33 4.63 4.01 3.62 4.66 39.65 0.66 0.07
00-2-1c 5.70 5.24 4.61 4.11 3.80 4.65 39.74 0.57 0.13
00-2-2a 5.90 5.43 4.81 4.30 3.99 4.85 34.75 0.57 0.12
00-2-2b 5.80 5.26 4.48 3.78 3.23 4.51 43.99 0.76 0.04
00-2-2c 5.72 5.33 4.71 4.24 3.93 4.76 36.91 0.54 0.13
00-2-3a 5.96 5.49 4.87 4.39 4.09 4.92 33.11 0.56 0.15
00-2-3b 5.88 5.41 4.79 4.32 3.93 4.84 34.92 0.57 0.13
00-2-3c 5.82 5.35 4.73 4.22 3.91 4.77 36.74 0.57 0.12
00-2-4a 5.98 5.97 4.81 4.30 3.99 5.03 30.68 0.72 0.28
00-2-4b 6.05 5.59 4.96 4.49 4.18 5.01 30.96 0.56 0.16
00-2-4c 5.86 5.35 4.81 4.30 3.99 4.82 35.40 0.55 0.08
00-2-5a 5.94 5.47 4.89 4.38 4.07 4.91 33.18 0.56 0.09
00-2-5c 5.90 5.39 4.73 4.18 3.87 4.77 36.74 0.61 0.12
00-3-1a 5.93 5.43 4.77 4.22 3.87 4.81 35.73 0.61 0.11
00-3-1b 5.94 5.43 4.81 4.26 3.95 4.83 35.08 0.59 0.10
00-3-1c 5.98 5.43 4.61 4.03 3.64 4.69 38.74 0.70 0.17
00-3-2a 5.94 5.47 4.81 4.30 3.99 4.86 34.43 0.59 0.14
00-3-2b 5.98 5.51 4.89 4.38 4.06 4.93 32.88 0.57 0.12
00-6-1b 5.96 5.26 4.40 3.62 3.00 4.43 46.50 0.86 0.05
00-8-1a 5.96 5.49 4.71 4.09 3.70 4.76 36.82 0.69 0.11
00-8-1b 5.96 5.41 4.71 4.09 3.54 4.74 37.51 0.70 0.05
00-8-1c 5.96 5.41 4.63 4.01 3.46 4.68 38.92 0.73 0.09
00-8-2a 6.03 5.49 4.71 3.93 1.99 4.71 38.21 1.00 -0.17
00-8-2b 5.88 5.41 4.71 4.01 3.39 4.71 38.21 0.73 -0.03
00-8-2c 5.88 5.41 4.63 3.70 1.60 4.58 41.81 1.08 -0.25
00-8-3a 6.03 5.49 4.71 4.09 3.39 4.76 36.82 0.75 0.06
00-8-3b 5.96 5.41 4.63 3.93 3.39 4.66 39.65 0.76 0.04
00-8-3c 6.03 5.49 4.79 4.17 3.70 4.82 35.48 0.68 0.06
00-8-4a 6.03 5.49 4.78 4.09 3.54 4.79 36.23 0.73 0.01
00-8-4b 6.11 5.57 4.87 4.32 3.93 4.92 33.03 0.64 0.13
00-8-4c 5.96 5.41 4.79 4.17 3.78 4.79 36.15 0.64 0.04
Sample designation as follows:yy-transect number-transect sample site number-depth interval.  Field 
depth interval of  sample indicated as follows: a-0.05, b-0.5, c-0.95 of total depth of sample site 
respectively.
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Table IV:  Continued
sample # phi 95 phi 84 phi 50 phi 16 phi 5 mean phi mean   µm sorting skewness
00-12-1b 5.80 5.10 4.32 3.54 3.00 4.32 50.07 0.81 0.03
00-12-1c 5.80 5.10 4.32 3.62 3.15 4.35 49.15 0.77 0.09
00-12-2a 5.88 5.26 4.40 3.78 3.31 4.48 44.81 0.76 0.16
00-12-2b 5.96 5.33 4.55 3.85 3.39 4.58 41.91 0.76 0.08
00-12-2c 5.80 5.18 4.32 3.62 3.15 4.37 48.25 0.79 0.11
00-12-3a x x x x x x x x x
00-12-3b x x x x x x x x x
00-12-4c 6.11 5.49 4.71 4.09 3.62 4.76 36.82 0.73 0.12
00-12-5a 6.11 5.57 4.78 4.09 3.54 4.81 35.57 0.76 0.05
00-12-5b 6.19 5.57 4.86 4.24 3.85 4.89 33.73 0.69 0.10
00-12-5c 5.80 4.47 4.47 3.85 3.46 4.26 52.07 0.51 -0.43
00-14-1a 6.03 5.33 4.48 3.46 2.45 4.42 46.61 1.01 -0.11
00-14-1b 6.03 5.41 4.71 4.09 3.70 4.74 37.51 0.68 0.10
00-14-1c 5.96 5.33 4.55 3.85 3.23 4.58 41.91 0.78 0.04
00-14-2a 6.57 6.03 5.26 4.63 4.09 5.31 25.27 0.73 0.08
00-14-3a 6.11 5.41 4.63 3.93 3.31 4.66 39.65 0.79 0.06
00-14-3b 5.60 5.41 4.71 4.09 3.62 4.74 37.51 0.63 -0.02
00-14-3c 5.96 5.33 4.48 3.78 3.23 4.53 43.28 0.80 0.09
Sample designation as follows:yy-transect number-transect sample site number-depth interval.  Field 
depth interval of  sample indicated as follows: a-0.05, b-0.5, c-0.95 of total depth of sample site 
respectively. 
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Table V:  Suspended sediment sample grain distribution collected February 25-27, 2001.  Flood condi-
tions.
sample # phi 95 phi 84 phi 50 phi 16 phi 5 mean phi mean   µm sorting skewness
01-8-1a 5.47 5.04 4.46 3.83 3.29 4.44 45.96 0.63 -0.06
01-8-1c 5.31 4.85 4.15 3.37 2.82 4.12 57.38 0.75 -0.06
01-8-2a 5.08 4.53 4.06 3.67 4.56 4.09 58.86 0.29 1.50
01-8-2b 5.43 4.97 4.42 3.83 3.37 4.41 47.15 0.60 -0.03
01-8-2c 5.47 5.00 4.46 3.88 3.41 4.45 45.86 0.59 -0.03
01-8-3a 5.12 4.61 4.07 3.68 4.60 4.12 57.51 0.31 1.60
01-8-3b 1.99 1.56 0.98 0.40 -0.07 0.98 506.98 0.60 -0.01
01-8-3c 5.16 4.70 4.11 3.56 3.21 4.12 57.38 0.58 0.06
01-8-4c 5.43 5.00 4.42 3.83 3.41 4.42 46.82 0.60 0.00
01-15-1a 5.66 5.24 4.72 4.18 3.79 4.71 38.12 0.55 -0.01
01-15-1b 5.24 4.69 4.11 3.72 4.68 4.17 55.42 0.33 1.62
01-15-1c 5.43 4.96 4.42 3.80 3.33 4.39 47.59 0.61 -0.05
01-15-2a 5.59 5.16 4.59 3.95 3.45 4.57 42.20 0.63 -0.06
01-15-2b 5.12 4.50 3.83 3.37 4.48 3.90 66.99 0.38 1.62
01-15-2c 5.43 5.00 4.42 3.87 3.41 4.43 46.39 0.59 0.01
01-15-3a 5.51 5.04 4.50 3.83 3.26 4.46 45.54 0.64 -0.10
01-15-3b 5.47 5.04 4.46 3.87 3.42 4.46 45.54 0.60 -0.01
01-15-4a 5.27 4.85 4.34 3.91 3.60 4.37 48.47 0.49 0.10
01-15-4b 5.19 4.65 4.15 3.76 4.66 4.19 54.91 0.30 1.54
01-15-4c 5.20 4.65 4.03 3.52 4.63 4.07 59.68 0.37 1.59
01-15-5a 5.20 4.50 3.76 3.33 4.49 3.86 68.71 0.40 1.65
01-15-5b 5.55 5.11 4.53 3.91 3.45 4.52 43.69 0.62 -0.03
01-15-5c 5.51 5.04 4.34 3.68 3.29 4.35 48.92 0.68 0.04
01-17-1a 5.63 5.20 4.70 4.18 3.80 4.69 38.65 0.53 0.00
01-17-1b 5.12 4.57 3.95 3.48 4.55 4.00 62.50 0.36 1.61
01-17-1c 5.63 5.16 4.57 3.99 3.56 4.57 42.00 0.61 0.02
01-17-2a 4.84 4.30 3.76 3.36 4.30 3.81 71.46 0.32 1.57
01-17-2b 5.43 5.00 4.42 3.80 3.37 4.41 47.15 0.61 -0.03
01-17-2c 5.43 4.77 3.99 3.45 4.73 4.07 59.54 0.44 1.65
01-17-3a 5.31 4.73 4.18 3.72 4.74 4.21 54.03 0.34 1.53
01-17-3b 5.04 4.54 4.03 3.68 4.54 4.08 58.99 0.29 1.60
01-17-3c 5.55 5.12 4.54 3.95 3.45 4.54 43.09 0.61 -0.02
01-17-4a 5.20 4.61 3.95 3.48 4.59 4.01 61.93 0.38 1.62
sample # phi 95 phi 84 phi 50 phi 16 phi 5 mean phi mean   µm sorting skewness
01-17-4b 5.12 4.57 3.99 3.60 4.56 4.05 60.23 0.33 1.62
01-17-4c 5.59 5.16 4.57 4.03 3.52 4.59 41.62 0.60 0.01
01-17-5a 5.63 5.16 4.57 3.99 3.60 4.57 42.00 0.60 0.03
01-17-5b 5.43 4.96 4.42 3.87 3.48 4.42 46.82 0.57 0.01
01-18-1a 5.31 4.73 4.18 3.72 4.74 4.21 54.03 0.34 1.53
01-18-1b 5.31 4.77 4.26 3.83 4.78 4.29 51.24 0.32 1.52
01-18-1c 5.59 5.16 4.57 3.99 3.52 4.57 42.00 0.61 0.00
01-18-2a 5.54 5.08 4.54 3.99 3.63 4.54 43.09 0.56 0.02
01-18-3b 5.59 5.16 4.61 4.06 3.64 4.61 40.95 0.57 0.00
01-18-4b 5.12 4.57 3.95 3.52 4.55 4.01 61.93 0.35 1.63
01-19-1a 5.39 4.97 4.42 3.91 3.52 4.43 46.28 0.55 0.04
01-19-1b 5.24 4.73 4.30 3.99 4.76 4.34 49.38 0.26 1.53
01-19-1c 5.59 5.16 4.61 4.07 3.72 4.61 40.86 0.56 0.03
01-19-2a 5.31 4.77 4.30 3.91 4.79 4.33 49.84 0.29 1.50
01-19-2b 5.00 4.46 3.95 3.60 4.47 4.00 62.36 0.30 1.57
01-19-2c 6.13 4.61 4.07 3.60 4.94 4.09 58.58 0.43 1.26
01-19-3a 5.16 4.61 4.11 3.68 4.63 4.13 56.98 0.31 1.51
01-19-3b 5.27 4.73 4.18 3.76 4.73 4.22 53.54 0.32 1.57
01-19-3c x x x x x x x x x
01-19-4a 5.82 5.35 4.84 4.34 3.99 4.84 34.83 0.53 0.04
01-19-4b 5.24 4.65 4.07 3.64 4.65 4.12 57.51 0.34 1.57
01-21-1a 5.70 5.31 4.85 4.42 4.15 4.86 34.43 0.46 0.07
01-21-2a 5.51 5.08 4.54 3.99 3.60 4.54 43.09 0.56 0.00
01-21-2b 5.59 5.16 4.61 3.99 3.60 4.59 41.62 0.59 -0.04
01-21-3a 5.51 5.08 4.50 3.87 3.45 4.48 44.71 0.61 -0.03
01-21-3b 5.59 5.16 4.61 4.06 3.60 4.61 40.95 0.58 -0.01
01-21-4a 5.59 5.15 4.57 3.99 3.60 4.57 42.10 0.59 0.01
01-21-4b 5.55 5.12 4.61 4.11 3.76 4.61 40.86 0.52 0.03
01-21-4c 5.43 4.96 4.26 3.60 3.21 4.27 51.71 0.68 0.04
01-24-1a 5.43 5.00 4.49 3.99 3.68 4.49 44.40 0.52 0.04
01-24-1b 5.55 5.08 4.54 4.03 3.68 4.55 42.69 0.55 0.05
01-24-1c 5.43 5.00 4.46 3.95 3.60 4.47 45.12 0.54 0.04
01-24-2a 5.66 5.24 4.69 4.18 3.80 4.70 38.38 0.55 0.04
Table V:  Continued
Sample designation as follows:yy-transect number-transect sample site number-depth interval.  Field 
depth interval of  sample indicated as follows: a-0.05, b-0.5, c-0.95 of total depth of sample site 
respectively.
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Sample designation as follows:yy-transect number-transect sample site number-depth interval.  Field 
depth interval of  sample indicated as follows: a-0.05, b-0.5, c-0.95 of total depth of sample site 
respectively. 
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sample # phi 95 phi 84 phi 50 phi 16 phi 5 mean phi mean   µm sorting skewness
01-24-2b 5.59 5.16 4.61 4.11 3.75 4.63 40.48 0.54 0.06
01-24-2c 5.66 5.24 4.73 4.30 3.95 4.76 36.99 0.49 0.09
01-24-3a 5.66 5.23 4.69 4.18 3.79 4.70 38.47 0.55 0.03
01-24-3b 5.66 5.24 4.72 4.18 3.80 4.71 38.12 0.55 0.00
01-24-4a 5.63 5.23 4.69 4.22 3.83 4.71 38.12 0.53 0.06
01-24-4b 5.66 5.24 4.72 4.22 3.87 4.73 37.77 0.53 0.03
01-24-4c 5.59 5.16 4.61 4.07 3.68 4.61 40.86 0.56 0.02
01-24-5a 5.66 5.27 4.73 4.22 3.87 4.74 37.42 0.53 0.03
01-24-5b 5.63 5.20 4.69 4.18 3.83 4.69 38.74 0.53 0.02
01-25-1a 5.16 4.65 4.22 3.95 4.68 4.27 51.71 0.25 1.56
01-25-1b 5.20 4.69 4.26 3.99 4.72 4.31 50.30 0.25 1.56
01-25-2a 5.55 5.08 4.57 4.11 3.76 4.59 41.62 0.51 0.07
01-25-2b 5.59 5.16 4.57 4.11 3.76 4.61 40.86 0.54 0.12
01-25-2c 5.74 5.35 4.85 4.37 4.07 4.86 34.51 0.50 0.04
01-25-3a 5.31 4.85 4.26 3.76 3.41 4.29 51.12 0.56 0.09
01-25-3b 5.63 5.20 4.65 4.18 3.87 4.68 39.10 0.52 0.10
01-25-3c 5.74 5.35 4.81 4.30 3.83 4.82 35.40 0.55 0.00
01-25-4a 5.43 4.96 4.37 3.87 3.56 4.40 47.37 0.56 0.11
01-25-4b 5.74 5.35 4.81 4.38 4.03 4.85 34.75 0.50 0.10
01-25-4c 5.66 5.24 4.65 4.18 3.83 4.69 38.74 0.54 0.11
Table V:  Continued
01-8-1 2.9 91.4 74.7 58.5 4.42 0.047 0.000353 145 2.31 5.34 0.08 5500
01-8-2 1.9 91.7 86.0 62.5 3.34 0.099 0.000353 95 2.75 7.56 0.16 5500
01-8-3 1.4 77.7 63.4 34.1 4.08 0.059 0.000253 70 2.02 4.10 0.10 5500
01-8-4 2.2 91.1 68.6 50.9 3.83 0.070 0.000253 110 2.11 4.46 0.11 5500
01-15-1 3.2 95.7 51.8 39.6 4.21 0.054 0.000155 160 1.50 2.24 0.09 5100
01-15-2 1 58.7 37.1 12.4 3.36 0.097 0.000155 50 1.17 1.37 0.16 5100
01-15-3 3.1 103.0 52.6 38.3 2.64 0.160 0.000188 155 1.54 2.38 0.26 5100
01-15-4 4.3 100.8 51.9 53.2 x 0.000188 215 1.49 2.22 0.00 5100
01-15-5 2.2 82.5 37.1 27.2 3.90 0.067 0.000188 110 1.12 1.25 0.11 5100
01-17-1 3.2 110.2 68.1 39.6 3.87 0.068 0.000179 160 1.99 3.95 0.11 6100
01-17-2 1.2 61.2 42.0 14.8 3.69 0.077 0.000179 60 1.32 1.75 0.13 6100
01-17-3 1.6 82.0 52.6 19.8 3.17 0.111 0.000179 80 1.62 2.61 0.18 6100
01-17-4 3.5 102.1 63.1 43.3 3.55 0.085 0.000179 175 1.83 3.34 0.14 6100
01-17-5 1.3 58.2 38.8 16.1 4.06 0.060 0.000179 65 1.21 1.47 0.10 6100
01-18-1 3.9 101.4 55.9 48.2 x x 0.000161 195 1.60 2.55 x 7300
01-18-2 2.4 79.3 60.0 29.7 x x 0.000161 120 1.77 3.15 x 7300
01-18-3 1.2 44.5 29.8 14.8 x x 0.000161 60 0.93 0.86 x 7300
01-19-1 2 52.9 30.3 24.7 x x 0.000179 100 0.92 0.84 x 7700
01-19-2 1.9 54.3 26.2 23.5 x x 0.000179 95 0.80 0.63 x 7700
01-19-3 3.2 79.8 49.2 39.6 x x 0.000179 160 1.44 2.06 x 7700
01-19-4 2.1 67.0 45.5 26.0 x x 0.000179 105 1.37 1.88 x 7700
01-21-1 .75 9.3 3.71 0.076 0.000248 38 0.00 0.12 7700
01-21-2 1.9 109.9 61.8 23.5 2.94 0.130 0.000248 95 1.92 3.70 0.21 7700
01-21-3 .85 71.2 48.8 10.5 3.06 0.120 0.000274 43 1.63 2.67 0.19 7700
01-21-4 1.6 90.5 46.4 19.8 3.59 0.083 0.000274 80 1.47 2.17 0.13 7700
01-24-1 1.8 54.4 34.0 22.3 3.47 0.090 0.000212 90 1.05 1.10 0.15 9900
01-24-2 1.6 57.0 29.6 19.8 3.78 0.073 0.000212 80 0.92 0.85 0.12 9900
01-24-3 1.1 42.7 24.1 13.6 3.49 0.089 0.000212 55 0.77 0.60 0.14 9900
01-24-4 2.7 71.6 40.6 33.4 4.13 0.057 0.000212 135 1.21 1.47 0.09 9900
01-24-5 2.4 46.4 24.5 29.7 3.74 0.075 0.000212 120 0.74 0.55 0.12 9900
01-25-1 1 19.8 11.1 12.4 3.12 0.115 0.000237 50 0.36 0.13 0.19 10400
01-25-2 2.1 27.2 17.9 26.0 4.17 0.056 0.000237 105 0.55 0.30 0.09 10400
01-25-3 1.5 22.9 22.3 18.6 4.18 0.055 0.000237 75 0.70 0.49 0.09 10400
01-25-4 1.4 20.3 10.5 17.3 4.07 0.060 0.000237 70 0.33 0.11 0.10 10400
Table VI:  Flood condition hydrologic data.
sample    depth      stream v. (cm/sec)          grain size
                (m)        0.05       0.50      0.95     phi        mm           yo               y        v*          To      Toc    dist. 
y0-  distance above channel bed where velocity is zero.  
y-   sample depth
T0-  boundary shear stress
T0c- Critical boundary shear stress
v*-  shear velocity
dist- distance downstream in meters from the mouth of the Wax Lake Outlet (see Figure 5).
grain size- mean sediment grain size.
Stream velocity measurement depth indicated as 0.95, 0.50, 0.05 of sample site depth.  
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00-2-2 2.1 42.7 39.6 21.3 4.87 0.034 0.000258 105 1.23 1.50 0.06 5400
00-2-3 2.7 33.5 30.5 21.3 4.42 0.047 0.000258 135 0.93 0.86 0.08 5400
00-2-4 2.6 22.3 22.5 13.1 4.70 0.038 0.000258 130 0.69 0.47 0.06 5400
00-2-5 1.6 11.0 6.7 9.1 4.46 0.045 0.000258 80 0.21 0.04 0.07 5400
00-3-1 1.6 27.4 29.3 13.7 4.35 0.049 0.000263 80 0.93 0.86 0.08 6500
00-3-2 2.5 33.5 33.8 21.0 4.95 0.032 0.000263 125 1.03 1.07 0.05 6500
00-3-3 1.4 25.9 22.3 24.1 3.64 0.080 0.000263 70 0.71 0.51 0.13 6500
00-4-1 2.0 22.5 22.3 16.8 5.06 0.030 0.000263 100 0.69 0.48 0.05 7200
00-4-2 2.7 25.9 22.3 7.0 5.09 0.029 0.000263 135 0.68 0.46 0.05 7200
00-4-3 2.2 23.2 17.4 7.0 x x 0.000263 110 0.54 0.29 x 7200
00-4-4 2.0 7.6 4.6 0.0 x x 0.000263 100 0.14 0.02 x 7200
00-6-1 2.5 42.7 39.6 33.2 5.12 0.029 0.000276 125 1.22 1.48 0.05 4200
00-6-2 2.4 40.2 32.3 25.3 4.24 0.053 0.000276 120 1.00 0.99 0.09 4200
00-6-3 1.4 34.7 25.9 12.5 4.47 0.045 0.000276 70 0.83 0.69 0.07 4200
00-6-4 0.8 25.3 19.5 x 4.62 0.041 0.000276 40 0.66 0.43 0.07 4200
00-6-5 1.8 32.0 25.9 26.8 4.31 0.050 0.000276 90 0.82 0.66 0.08 4200
00-6-6 2.4 35.4 24.7 15.2 4.42 0.047 0.000276 120 0.76 0.58 0.08 4200
00-6-7 2.2 28.3 26.2 23.5 4.94 0.033 0.000276 110 0.81 0.66 0.05 4200
00-8-1 2.7 38.0 29.0 23.0 4.43 0.046 0.000253 135 0.88 0.77 0.08 5500
00-8-2 1.9 38.0 26.0 19.0 4.66 0.040 0.000253 95 0.81 0.65 0.06 5500
00-8-3 1.3 16.0 9.0 9.0 3.83 0.070 0.000353 65 0.30 0.09 0.11 5500
00-8-4 2.4 25.0 21.0 17.0 4.89 0.034 0.000353 120 0.66 0.43 0.05 5500
00-12-1 1.7 36.9 34.8 28.4 4.37 0.048 0.000316 85 1.11 1.23 0.08 9200
00-12-2 2.4 33.5 36.9 29.3 4.72 0.038 0.000316 120 1.15 1.31 0.06 9200
00-12-3 1.0 11.3 8.2 6.4 x x 0.000316 50 0.27 0.08 9200
00-12-4 1.9 18.9 11.9 10.1 4.55 0.043 0.000316 95 0.38 0.14 0.07 9200
00-12-5 1.9 15.9 8.2 5.5 4.79 0.036 0.000316 95 0.26 0.07 0.06 9200
00-14-1 2.4 34.4 32.0 27.4 x x 0.000400 120 1.01 1.03 x 9600
00-14-2 2.4 33.5 32.0 27.4 x x 0.000400 120 1.01 1.03 x 9600
00-14-3 1.6 25.9 24.4 18.3 x x 0.000400 80 0.80 0.64 x 9600
Table VII: Non- fl ood condition hydrologic data.
Sample    depth   stream v. (cm/sec)      grain size          
                 (m)      0.95    0.50     0.05     phi      mm         yo (cm)       y (cm)    v*         To         Toc     dist. 
Stream velocity measurement depth indicated as 0.95, 0.50, 0.05 of sample site depth.
y0-  distance above channel bed where velocity is zero.  
y-   sample depth
T0-  boundary shear stress
T0c- Critical boundary shear stress
dist- distance downstream in meters from the mouth of the Wax Lake Outlet (see Figure 5).
grain size- mean sediment grain size.
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Table VIII.  Wax Lake Delta distributary channel hydraulic properties.
 Profi le x-sect A Width-(m) Wp hyd radius % rating
 15b 2058.0 747.0 747.1 2.8 100.0
 18 681.0 266.0 266.2 2.6 92.9
 15 2554.1 1013.0 1013.2 2.5 91.5
 8a 767.4 307.8 307.9 2.5 90.5
 6a 1090.0 444.4 444.6 2.5 89.0
 2 981.0 404.0 404.2 2.4 88.1
 19b 710.0 293.0 294.1 2.4 87.6
 8 1152.0 490.0 490.2 2.3 85.3
 17a 1087.3 470.0 470.1 2.3 84.0
 4 499.0 216.0 218.8 2.3 82.8
 3 704.0 312.0 312.1 2.3 81.9
 6 2091.1 975.8 976.9 2.1 77.7
 8b 378.6 188.4 182.2 2.1 75.4
 19 982.2 473.0 474.6 2.1 75.1
 17 1800.0 870.0 870.2 2.1 75.1
 6b 1001.0 517.0 517.1 1.9 70.3
 15a 496.1 266.0 266.1 1.9 67.7
 17b 712.4 399.5 400.1 1.8 64.6
 12 599.6 377.0 382.9 1.6 56.9
 19a 272.1 180.0 180.5 1.5 54.7
 24 674.1 452.0 452.1 1.5 54.1
 25 280.2 232.0 232.1 1.2 43.8
 21a 163.8 147.3 147.3 1.1 40.4
 21 255.9 249.0 249.1 1.0 37.3
 14 280.7 281.0 281.1 1.0 36.3
 21b 92.1 101.8 101.8 0.9 32.8
Profi le- Designations of "a" or "b" indicate a dual channel profi le.  Channel "a" is on the 
left side of the profi le viewed shoreward (refer to Appendix I).   
x-sect A- Channel cross-sectional area in square meters
Wp- Channel wetted perimeter






Sediment core locations are found on each individual profi le diagram in Appendix I.  Profi le 
locations are found on Figure 5 (Wax Lake Delta) and are labled, for example, T-2, T-3, T-4,...n etc. 
(transect 2, 3, 4, ...n), which correlates to Profi le 2, 3, 4...n.  Sample sites are labeled as follows:
Sample site identifi cation code example:
WL-00-2-1 or WL-01-2-1
WL- Wax Lake
00 - year 2000.  All non-fl ood condition samples were collected in year 2000.
01 - Year 2001.  All fl ood condition samples were collected in year 2001.
2 - Transect number 2.
1 - Sample site number 1, as indicated along the channel bottom trace on each profi le diagram 
(Refer to Appendix I).
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Transect 2 Sediment Cores
Core ID: WL-00-2-1  Location: N 29.505700 W 91.423700
Water depth: 1.9 m  Length: 63 cm
Down core: (cm)  Description
0-3    Unit 1: Distal bar
    Reddish brown silt-clay laminations
3-7    Unit 2: Fluid mud
    Dark brown massive clay 
7-11    Unit 3: Upper prodelta
    Reddish brown silt-clay laminations
11-19    Unit 4: Fluid mud
    Dark brown massive clay
19-31    Unit 5: Upper prodelta
    Fining up silt-sand beds
31-36    Coarsening up silt-sand beds
36-42    Dark brown massive clay
42-48    Deformation structure of clay in fi ne sand
48-55    Dark brown massive clay
55-59    Dark brown massive clay between thin sand lamination    
    upper and lower
59-63    Unit 2: Upper prodelta
    Reddish brown clay with some bivalve shells.
Core ID: WL-00-2-2  Location: N 29.505950 W 91.422800
Water depth: 2.1 m  Length: 63 cm
Down core: (cm)  Description
0-11    Unit 1: Distal bar
    Fining up silt sand laminations
11-45    Dark brown silty clay with occasional sand lenses and defor  
    mation structures
45-51    Unit 3: Old bay bottom
    Gray shelly clay
 
Core ID: WL-00-2-3  Location: N 29.506200 W 91.422100
Water depth: 2.7 m  Length: 63 cm
Down core: (cm)  Description   
0-6    Unit 1: Sandy channel fi ll
    Massive fi ne sand.  Sharp basal contact
6-36    Unit 2: Upper prodelta
    Dark brown silty clay with sparse shell bits and occasional sand lenses  
    and deformation structures. 
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Core ID: WL-00-2-4  Location: N 29.506370 W 91.421360
Water depth: 2.6 m  Length: 18 cm
Down core: (cm)  Description
0-6    Unit 1: Fluid mud
    Massive dark brown clay.  Sharp basal contact
6-11    Unit 2: Sandy channel fi ll
    Massive fi ne sand.  Sharp basal contact
11-18    Unit 3: Upper prodelta
    Dark brown silty clay with sparse shell bits and occasional sand lenses  
    and deformation structures.
Core ID: WL-00-2-5  Location: N 29.506890 W 91.420650
Water depth: 1.6 m  Length: 22 cm
Down core: (cm)  Description
0-4    Unit 1: Fluid mud
    Dark brown massive clay.  Sharp basal contact
4-22    Unit 2: Levee-overbank
    Fine sand with occasional silt laminae.  Climbing  ripples and  trough  
    cross-bedding
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Transect 3 Sediment Cores
Core ID:  WL-00-3-1  Location: N 29.497070 W 91.417660
Water depth:  1.6 m  Length:  16 cm
Down core: (cm)  Description
0-16        Unit 1: Fluid mud
    Dark brown massive mud overlying a thin scoured fi ne sand lens
Core ID:  WL-00-3-2  Location: N 29.496660 W 91.418900
Water depth:  2.5 m  Length:  46 cm
Down core: (cm)  Description
0-20    Unit 1: Distal bar
    Fining up parallel sand-silt-clay laminations with occasional current  
    ripple laminations.
20-44    Unit 2:  Upper prodelta
    Dark brown massive clay with occasional parallel sand laminations.
44-46    Unit 3: Old bay bottom
    Gray clay with sparse shell hash
 
Core ID:  WL-00-3-3  Location: N 29.496580 W 91.419680
Water depth:  1.4 m  Length:  27 cm
Down core: (cm)  Description
0-15    Unit 1: disturbed core 
    Massive sand with no structure
15-17    Unit 2:  Levee overbank deposits
    Fine sand with climbing ripple structures
17-27    Parallel sand-silt-clay laminations with occasional current ripple 
    laminations
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Transect 4 Sediment Cores
Core ID:  WL-00-4-1  Location: N 29.490240 W 91.413880
Water depth:  2.0 m  Length:  27 cm
Down core: (cm)  Description
0-12    Unit 1: Non-fl ood period distal bar
    Silt-sand parallel laminations
12-21    Unit 2: Flood period distal bar
    Sand-silt parallel laminations with occasional climbing ripples
21-27    Unit 3: Non-Flood period distal bar
    Silt-sand parallel laminations with climbing ripples present in upper s 
    ection of unit and occasional current ripples in middle and lower section  
    of unit.
Core ID:  WL-00-4-2  Location: N 29.490640 W 91.413440
Water depth:  2.7 m  Length:  0 cm
Down core: (cm)  Description
No core
Core ID:  WL-00-4-3  Location: N 29.491120 W 91.413060
Water depth:  2.2 m  Length:  32 cm
Down core: (cm)  Description 
0-8    Unit 1: Fluid mud
    Dark brown massive mud.  Sharp basal contact
8-18    Unit 2:  Distal bar
    Dark brown clay with occasional silty sand layers.  Burrows throughout 
unit.
18-32    Unit 3: distal bar
    Red-brown clay-silt parallel laminations overlying bottom 2 cm of dark  
    brown massive clay.
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Transect 6 Sediment Cores
Core ID:  WL-00-6-1  Location: N 29.514930 W 91.436380
Water depth:  2.5 m  Length:  46 cm
Down core: (cm)  Description
0-19    Unit 1: Distal bar
    Reddish brown silt-sand parallel laminations.  Sharp basal contact.
19-46    Unit 2: Old bay bottom
    Gray mud with heavy shell hash overlying massive gray mud with sparse 
    shell hash.
Core ID:  WL-00-6-2  Location: N 29.515500 W 91.435130
Water depth:  2.4 m  Length:  26 cm
Down core: (cm)  Description
0-26    Unit 1: Old bay bottom
    Massive gray mud with sparse shell hash
Core ID:  WL-00-6-3  Location: N 29.516340 W 91.433100
Water depth:  1.4 m  Length:  33 cm
Down core: (cm)  Description
0-10    Unit 1: distributary mouth bar
    Sand-silt parallel laminations
10-20    Unit 2: distributary mouth bar
    Fining up massive fi ne sand with occasional ripple structures and parallel 
    laminations.
20-23    Unit 3: distributary mouth bar
    Sand-silt parallel laminations
23-33    Unit 4: distributary mouth bar
    Fining up massive fi ne sand with occasional ripple structures and parallel 
    laminations.
Core ID:  WL-00-6-4  Location: N29.516590 W 91.432500
Water depth:  0.8 m  Length:  52 cm
Down core: (cm)  Description
0-7    Unit 1: distributary mouth bar
    Sand-silt parallel laminations
7-27    Unit 2: distributary mouth bar
    Fining up massive fi ne sand with occasional ripple structures and parallel 
    laminations.  Sharp basal contact
27-30    Unit 3: distributary mouth bar
    Sand-silt parallel laminations
30-52    Unit 4: distributary mouth bar
    Fining up massive fi ne sand with occasional ripple structures and parallel 
    laminations.  Sharp basal contact.
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Core ID:  WL-00-6-5  Location: N 29.516770 W 91.431920
Water depth:  1.8 m  Length:  43 cm
Down core: (cm)  Description
0-14    Unit 1: distributary mouth bar
    Sand-silt parallel laminations
14-32    Unit 2: distributary mouth bar
    Fining up massive fi ne sand with occasional ripple structures and parallel 
l    aminations.  Sharp basal contact.
32-43    Unit 3:  Distal bar
    Dark brown massive mud with occasional sand lenses and climbing  
    ripple structures towards base of unit.
Core ID:  WL-00-6-6  Location: N 29.517240 W 91.430340
Water depth:  2.4 m  Length:  36 cm
Down core: (cm)  Description
0-8    Unit 1: Old bay bottom
    Gray sandy clay.
8-22    Unit 2: Old marsh
    Gray and black mottled rooted burrowed organic layer.
22-36    Unit 3: Old bay with marsh.  Gray sandy clay with occasional black  
    organic lens.
Core ID:  WL-00-6-7  Location: N 29.517980 W 91.428470
Water depth:  2.2 m  Length:  58 cm
Down core: (cm)  Description
0-5    Unit 1: Fluid mud
    Dark brown massive mud
5-12    Unit 2: Old bay bottom
    Gray sandy clay.
12-30    Unit 3: Old marsh
    Gray and black mottled rooted burrowed organic layer.
30-37    Unit 4: Old bay bottom
    Gray sandy clay.
37-58    Unit 3: Old marsh
    Black mottled rooted burrowed organic layer.
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Transect 8 Sediment Cores
Core ID: WL-00-8-1  Location:  N 29.505180  W 91.436370
Water depth: 2.7 m  Length: 40 cm
Down core: (cm)  Description
0-3    Unit 1: Large shelly channel lag overlying a sharp basal contact
3-10    Unit 2: Upper prodelta
    Thin brown silt-sand-clay laminations
10-40    Unit 3: Old bay fi ll
    5 cm of heavy shell hash overlying 7 cm of larger whole shells in a gray  
    clay matrix.  Lower 17cm massive gray clay with very sparse shells.
Core ID: WL-00-8-2  Location:  N 29.505290  W91.434980
Water depth: 1.9 m  Length: 69 cm
Down core: (cm)  Description
0-12    Unit 1: Distributary mouth bar 
    Fining and thinning upward inter-bedded sand and silt layers with some  
    fi ne ripples overlying a scoured basal surface
12-34    Unit 2: Distal bar
    Reddish brown silt and sand laminations with very fi ne ripples, overlying 
     4-cm fi ne sand layer.
34-56    Reddish brown silt and sand laminations with very fi ne ripples with a  
    scoured upper and basal contact.
56-69    Upper 3 cm of fi ne sand with very fi ne ripples overlying 6 cm of silt-clay 
    laminations coarsening up to sand-silt layers.  Fine sand with very fi ne  
    ripples lowermost 4 cm.
Core ID: WL-00-8-3  Location:  N 29.505230  W 91.434230
Water depth: 1.3 m  Length: 53 cm
Down core: (cm)  Description       
0-9    Unit 1: Channel fi ll
    Fine sand with little to no sedimentary structure overlying a scoured  
    contact.
9-18    Unit 2:  Distal bar
    Thin inter-bedded laminations of brown fi ne sand and silt
    With fi ne climbing ripples present  
18-29    Fine sand with little to no sedimentary structure overlying 
    scoured contact.
29-53    thin inter-bedded laminations of brown fi ne sand and silt   
    with fi ne climbing ripples present.
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Core ID: WL-00-8-4  Location:  N 29.505260  W 91.432380
Water depth: 2.4 m  Length: 28 cm
Down core: (cm)  Description:    
0-3    Unit : Upper prodelta
    Thin inter-bedded laminations of reddish brown to brown clay and silt
3-28    Unit 2:  Old bay bottom
    Large bivalve shells and shell hash in gray clay overlying 13-cm layer of  
    massive gray clay
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Transect 12 sediment cores
Core ID:  WL-00-12-1              Location:  N 29.47705°  W 91.39591°
Water depth:  1.7 m  Length:  15 cm
Down core: (cm)  Description
0-15    Disturbed core.  Massive sand
Core ID:  WL-00-12-2              Location:  N 29.47758°  W 91.39553°
Water depth:  2.4 m  Length:  55 cm
Down core: (cm)  Description
0-2    Unit 1: Sandy-shelly channel lag
2-10    Unit 2: Distal bar
    Parallel sand-silt layers of equal thickness.
10-55    Parallel silt-clay laminations with occasional current ripple structures and 
sand lenses.  
Core ID:  WL-00-12-3              Location:  N 29.47833°  W 91.39477°
Water depth:  1.0 m  Length:  0 cm
Down core: (cm)  Description 
Grab sample   Silty clay
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Transect 14 Sediment Cores
Core ID:  WL-00-14-1              Location: N 29.470490 W 91.410190
Water depth:  2.4 m  Length:  74 cm
Down core: (cm)  Description
0-10    Unit 1: Upper prodelta
    Reddish-brown parallel silt-clay layers.  Two complete bivalves.  Sharp  
    basal contact.
10-32    Unit 2: Fluid mud
    Dark gray massive mud.  No structure.  Sharp basal contact
32-60    Unit 3: Upper prodelta
    Reddish-brown parallel silt-clay layers with occational fi ne sand laminae
60-74    Reddish-brown massive mud
Core ID:  WL-00-14-2              Location: N 29.470630 W 91.410320
Water depth:  2.4 m   Length:  58 cm
Down core: (cm)  Description 
0-23    Unit 1: Fluid mud
    Dark gray massive mud.  No structure.  Sharp basal contact
23-50    Unit 3: Upper prodelta
    Reddish-brown parallel silt-clay layers with occational fi ne sand laminae
50-58    Reddish-brown massive mud
Core ID:  WL-00-14-3              Location: N 29.469810 W 91.410770
Water depth:  1.6 m  Length:  41 cm
Down core: (cm)  Description 
0-9    Disturbed sediment.  Sandy mud
9-19    Unit 1: Levee-overbank deposits
    Fining up parallel sand-shale layers.  Climbing ripples  throughout.   
    Sharp basal contact.
19-34    Unit 2: Fluid mud
    Dark brown massive mud.  Sharp basal contact.
34-41    Unit 3: Levee-overbank deposits
    Massive sand with occational current ripples towards top of unit.
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Transect 17 Sediment Cores
Core ID:  WL-01-17-1              Location: N 29.502990 W91.455180  
Water depth:  3.2 m  Length:  43 cm
Down core: (cm)  Description
0-9    Unit 1: Old bay bottom
    Gray clay with sparse shell hash
9-15    Gray clay with heavy shell hash and whole shells underlying 
    gray sandy silt.
15-43    Massive gray clay with sparse shell hash.
Core ID:  WL-01-17-2              Location: N 29.502570 W 91.452190
Water depth:  1.2 m  Length:  0 cm
Down core: (cm)  Description
Grab sample   Clayey-silty fi ne sand
Core ID:  WL-01-17-3              Location: N 29.502300 W 91.450420
Water depth:  1.6 m  Length:  64 cm
Down core: (cm)  Description
0-64    Unit 1: Distributary mouth bar
    Massive fi ne sand with occasional silt-clay laminae.  Very sparse shell  
    hash.  Current ripples throughout.
Core ID:  WL-01-17-4              Location: N 29.502150 W 91.448040
Water depth:  3.4 m  Length:  0 cm
Down core: (cm)     Description
Grab sample   Fine sand
 
Core ID: WL-01-17-5              Location: 29.502180 W91.447590
Water depth: 1.3 m  Length: 53 cm
Down core: (cm)     Description
0-10    Unit 1: Levee-overbank deposits
    Parallel silt-clay layers
10-28    Massive fi ne sand with occasional silt-clay laminae.  Very sparse shell  
    hash.  Current ripples throughout.
28-31    Parallel silt-clay layers.
31-53    Massive fi ne sand with occasional silt-clay laminae.  Very sparse shell  
    hash.  Current ripples and climbing ripples throughout section.
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Transect 21 Sediment Cores
Core ID:  WL-01-21-1              Location: N 29.503300 W 91.478970
Water depth:  0.8 m  Length:  35 cm
Down core: (cm)     Description
0-35    Unit 1: Levee-overbank deposits
    Massive fi ne sand with occasional silt-clay laminae. Current ripples  
    throughout section.
Core ID:  WL-01-21-2              Location: N 29.502760 W 91.478970
Water depth:  0.8 m  Length:  30 cm
Down core: (cm)     Description
0-15    Unit 1: Sandy channel fi ll
    Medium sand with sparse shell hash.  Whole bivalve at base of unit.   
    Sharp basal contact.
15-30    Unit 2: Distal bar
    Brown massive burrowed clay.
Core ID:  WL-01-21-3              Location: N 29.502220 W 91.478020
Water depth:  0.9 m  Length:  18 cm
Down core: (cm)     Description
0-18    Disturbed sample.  Massive sand with no visible contact
Core ID: WL-01-21-4              Location: N 29.501560 W 91.477590
Water depth: 1.6 m  Length: 66 cm
Down core: (cm)     Description
0-66    Unit 1: Distal bar
    Alternating 10-15 cm sequences of sand rich and clay rich 
    parallel laminae.
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Transect 24 Sediment Cores
Core ID:  WL-01-24-1              Location: N 29.482500 W 91.484650
Water depth:  1.9 m  Length:  48 cm
Down core: (cm)     Description
0-48    Unit 1: Sandy channel fi ll
    Fine sand with parallel silt-clay laminations.
Core ID:  WL-01-24-2              Location: N 29.482000 W 91.484060
Water depth:  1.6 m  Length:  52 cm
Down core: (cm)     Description
0-29    Unit 1: Distal bar
    Fine sand with parallel silt-clay laminations.  Climbing ripples towards  
    bottom of unit.  Sharp basal contact
29-52    Unit 2: Distal bar
    Parallel silt-clay layers.
Core ID:  WL-01-24-3              Location: N 29.481080 W 91.482980
Water depth:  1.1 m  Length:  65 cm
Down core: (cm)     Description
0-36    Unit 1: Distributary mouth bar
    Fine sand with parallel silt-clay laminations.  Climbing ripples through 
    out unit.  Shell hash at scoured basal contact.
36-65    Unit 2: Distal bar
    Parallel silt-clay layers.
Core ID:  WL-01-24-4              Location: N 29.480240 W 91.482050
Water depth:  2.7 m   Length:  53 cm
Down core: (cm)     Description
0-53    Unit 1: Distal bar
    Parallel silt-sand-clay laminations
Core ID: WL-01-24-5              Location: N 29.479850 W 91.481680
Water depth: 2.4 m  Length: 72 cm
Down core: (cm)     Description
0-40    Unit 1: Distal bar
    Parallel silt-sand-clay laminations.
40-45    Unit 2: Fluid mud
    Dark brown massive mud.
45-53    Unit 3: Distal bar
    Fining up sand-silt-clay laminations.  Sharp basal contact.
53-72    Unit 1: Distal bar
    Parallel silt-sand-clay laminations.
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Transect 25 Sediment Cores
Core ID:  WL-01-25-1              Location: N 29.461320 W 91.425030
Water depth:  1 m  Length:  76 cm
Down core: (cm)     Description
0-76    Unit 1: Levee-overbank deposits
    Alternating 5-10 cm sequences of parallel sand-rich and silt-rich lamina- 
    tions.  Climbing and current ripples throughout unit.
Core ID:  WL-01-25-2              Location: N 29.461290 W 91.424580
Water depth:  2.1 m  Length:  54 cm
Down core: (cm)     Description
0-42    Unit 1: Distal bar
    Parallel sand-silt-clay layers.  Sharp basal contact.
42-54    Parallel sand-silt-clay layers
Core ID:  WL-01-25-3              Location: 29.461810 W 91.423160
Water depth:  1.5 m  Length:  71 cm
Down core: (cm)     Description
0-71    Unit 1: Distal bar
    Parallel sand-silt-clay 0.5-2 cm layers.
Core ID: WL-01-25-4              Location: N 29.461910 W91.422740
Water depth: 1.4 m  Length: 57 cm
Down core: (cm)     Description
0-50    Unit 1: Distributary mouth bar
    Massive sand with occasional silt and clay laminations.  Current ripples  
    throughout.  Climbing ripples towards bottom of unit.  Scoured basal  
    contact.
50-57    Unit 2:  Distal bar
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